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A NEW, IMPROVED 

TS1000/ZX81 KEYBOARD ATA 

NEW, IMPROVED PRICE. $15. 



] 




There's only one thing wrong with the 
TS10O0/ZX8L Its keyboard. 

Or rather its lack of one. 

Since its flat your fingers don't feel as if 
there's any response to the pressure put on 
the keys. 

/ V 

TS1000/ZX81 KEYS SECQNDBASE KEY 

In other words, you're not quite sure 
which keys you've pressed until the screen 
actually tells you. 

Our new, improved push button keyboard 
changes all that 

It matches the TS1000/ZX81 perfectly. 
And the keys give a real calculator-type feel. 

To set it up all you have to do is peel off the 
adhesive backing and stick it on top of the 
TS1000/ZX81touchpad. 

Because no tampering or soldering is 
involved the guarantee is not affected. And it 
will last for up to Wi million operations. 

But our keyboard doesn't just come 



loaded with features. With it comes a separate 
overlay and a set of coloured stick-on labels to 
make game playing easier 

It's yours for the new, bargain price 
of $15. 

Whichever way you look at it, we think 
you'll agree that its a keyboard thafs quite 
outstanding. 

Ppiease send. . . Keyboards at $15.00 each. 

■ Enclosed is my check or money order for S , 

Please charge my Visa Z! MastercardQ 



Account # 1 I I 



1 1 1 1 m 



, SECOflDBflSE , 

| 700 Lexington Avenue, PA 16601 USA. Tel: 814-942 8171 | 
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■Now you can purchase the Zebra-Talker unlimited vocabulary voice 
synthesizer for only S59.95. 

•The Zebra-Talker is TSirjQO and ZX-81 compatible. 

•The Zebra-Talker voice software (requires 16K) will help you create 
whatever you want to say. 

•The Zebra-Talker uses the famous VOTRAX SC01 phoneme syn- 
thesizer with programmable pilch levels. It produces all the pho- 
nemes required for English speech. 

•II is so simple to use you can add voice to any program in jusl 



•There are hundreds ol applications in education, robe 
therapy, monitoring, games, prompting, and more. 

•Expansion connector lor "Piggy Back" expandability. 

•You can plug the Zebra-Talker's output Into any audi 
order our #C14fi Amplifier/Speaker module with volum 
|USt $12.50. 

•Includes assembled 8 tested Zebra-Talker, Instruction 



i. speech 



s 59 95 VOICE 
SYNTHESIZER 

Zsbra-Talker 
SPEAKER / AMPLIFIES fOR THE TS10DO 4 ZX-B1 
DRDERC145 ...S12.50 ORDER C141 S59.95 




BLIPPO 



JOYSTICK ADAPTOR 



C1I2 BLIPPO WITHOUT SI 



GREEN SCREEN 

The Green Screen 15 a spec I ally molded 



! 




8 Timex Sinclair Printer t 



ZEBRA LIGHT PEN 



• Fun to experiment in BASIC 

• Complete package includes: 
-Light Pen 

-Computer interlace Module 
-Demo Program Listings 

• Assembled & Tested 
ORDER C10S- $24.95 



Printer Paper 



erZ B nrflCal.»C14fl SB4.95 
U PAPER FOR THE T! 
LL PACK # 



SUGGESTED RETAIL 

S99.95 

ONLY 

$84.95 

Timex Sinclair 
2040 Printer 





C11D Keyed S labeled U Connector S5.95 
C111 Universal Pratrtyping Board S9.95 
C112 Expansion Cunnedor SZ.50 



= ZEBRA SYSTEMS, INC. 



a Avenue, Woodhaven, New York 1 1421 {21 2) 296-2385 
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RUNning with 
Reduced RAM 

Dear Editor: 

I would like io suggest a different meihod 
of lowering ihe RAM under which a pro- 
gram is SAVEd ("RUNning wilh Reduced 
RAM," SYNC 3:4), especially if variables 
prevent it from being lowered. LOAD the 
program into 16K and CLEAR the vari' 
ables. Reset RAMTOP by POKEing lo- 
cations 16388 and 16389. Then SAVE the 
program without the recorder running. 
Finally SAVE the program to tape under 
the reduced RAM. 
Ed Haymore 
1 1055 Samedra St, 
Cupertino, CA 95014 

Robert Hartung— Another suggestion 
came from John Oliger. who has frequently 
written technical articles for Syntax/SQ: 
Set up a new minimal display file before 
SA VE by POKEing the RAMTOP address 
without using NEW, then CIS, then SA VE 
By POKEing 16389 with a value from 68 
through 76, without NEW. and either before 
or after a program is listed, and after a 
CLS. SAVEing lime will be reduced by 
IS seconds. 

This meihod will SA VE the listing along 
with any defined variables or arrays which 
exist above the pseudo-RAMTOP, butsuch 
a SA VE can only be LOADed back into a 
full 16K RAM. or at least a RAMTOP 
definition large enough to hold all of il. 
including defined variables and arrays. 
This is no problem if less than 3.25K 
RAM is required; but, when a listing 
requiring more than 3.2SK RAM is SA VEd 
with the display file collapsed, it can take 
up to 45 seconds upon reLOADing for 
the display file to expand and the other 
system files to relocate before the program 
can RUN. This is also true if the display- 
file is collapsed by a 22-SCROLL loop. 

Tobesure. NEW is not needed to reset 



the RAMTOP registers if the only purpose 
is to establish a minimal display file before 
a SAVE, but there are additional ad- 
vantages to the procedure. Moving 
RAMTOP below 3.2SK Imth or without 
NEW) reduces the time required by CLS. 
This speeds up Basic moving graphics 
routines that use CLS repeatedly. Further- 
more, using NEW H-hen resetting the RAM- 
TOP registers prevents overwriting any 
data or routines (e.g., a bytes remaining 
routine) '" the upper memory area by a 
lengthy programs, large DIM definitions, 
or svstem files. Resetting RAMTOP with 
NEW to IK or 2K makes il unnecessary 
to remove the I6K RAM pack when writing 
programs for the unexpanded machine. 

So I believe the original premise of my 
article is still valid. 

Brick Busters 

Dear Editor 

I would like to suggest some improve- 
ments to Paul Thomson's "Brick Buster" 
(SYNC 3:51. It is a fine program while 
working in assembler, but il is simply too 
slow when it switches to Basic. 

As an alternative when it computes the 
score, delete lines 220-250 and then enter 
these lines: 



Press RUN 1000 and ENTER. Then enter 

the following numbers: 42,12,64,35,54, 

131 35.6.30.54, ] 31 ,35, 16,251 ,54,4,35.35.6. 

7.54. 133,35, 14,30,54.8.35. 13,32,250,54,5, 

35,35.16,239,17,31,0,6,13,54.133,25,54.5. 

35,35.16.247.201. 

Delete lines 70-130 and 1000-1040 and 

add: 



If you do not like the black blob used 
as the ball, just POKE the value 52 to 
locations 16589, 16663, 16681, and 16708. 

SAVE and then RUN and have FUN. 

I enjoy your publication very much, 
and I am especially interested in articles 
on machine language. Keep up the good 

Satvatore Cimmino 
4380 Denis Papin 
St-Leonard, P.Q. 
Canada H1L1R9 



This modification will beat least 50 times 
faster, and (may I say it?| more elegant. 

The field can be drawn instantaneously 
by adding these lines. 



Help 



Dear Editor: 

Does anybody know the American equiv- 
alent to the ZTX-750or ZTX-752 transistor 
used in the 16K RAM pack as the heart 
of the built-in oscillator/ power converter 
for producing the + 12V and -5V required 
for the memory chips in the RAM pack? 
J. L. Peeler 

Apdo 41 Pavas, San Jose 1200 
Costa Rica 

Dear Editor: 

I have noticed that most other computers 
have a POKE command that disables their 
break keys. Is there any such command 
for the TS1000? If so, what is it? Also, is 
there a program for the TS1000 that lets 
you create your own characters? 
Brian L, Daniels 
537 Pine Ridge Rd. 
Raleigh, NC 27609 
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FREE UNIVERSE 
WITH EVERY TAPE 




Read 
This First 



Before you enter 
this issue, please note: 

Ail the programs require the 8K ROM 
and I6K RAM unless other require- 
ts are given at the top of the first 
page of the article. 

Read the article all the way through 
before trying to enter the program. 

A letter after a number shows the 
type: b for binary; d for decimal; h for 
hexadecimal. 

In PRINT MHnnmi!: 

ft: Enter a necessary space. 

A (32); The underline means use 
the graphic on thai key. The number 
in (J tells how many times. 

A: The overline means use the key 

INPUT; An underlined word found 
on the keyboard should not be spelled 
out. Enter it directly, if it wUI not 
ENTER, hit THEN, then the keyword 
want, backspace, delete THEN, 
continue entering the line. This 
memory saving technique may be dis- 
regarded if you have enough RAM. 



Dear Editor; 

It is true that Basic is the most popular 
and well-supported language for the ZX/TS 
computers, but, given the power of these 
mighty little machines, it is evident that 
much more can be done with them. 

Specifically, in the language area, im- 
plementations with Forth, partial Pascal, 
and Logo have been produced. A British 
company recently advertised a subset of 
Lisp available only in Britain. 

These developments certainly whet my 
appetite, and probably many others are 
interested in these additions to the range 
of applications. 1 am looking for full im- 
plementations or subsets of any of the 
major languages, and even some of the 
lesser ones, which are usable on the ZX/TS 
computers, particularly PL71, APL, Cobol, 
Fortran, Lisp, "C, Ada, and Prolog. 
Peter Marinelli 
2034 Grand Concourse 
Bronx. NY 10456 



Upgrading Problem 

Dear Editor; 

What are people going to do with all 
those ZX8ls and TSlOOOs when they move 
up to larger systems? Someone needs to 



develop a robot or other toy that can in- 
corporate the computer instead of letting 

Glenn A, Osborn 
2624 Gunckel 
Toledo. OH 43606 



How about someone hooking it up with 
TS206S? Or ho«r about using it to help 
someone enter the computer age by passing 
it along to a niece, a nephew, a neighbor, 
a retired person, the local public library 
/some are checking them out like books), 
the local public school (along wftASYNC 
and details about the TEC Newsletter?) 



Inverse Matrix 

Dear Editor: 

In SYNC 3:6 Michael Miller asked for 
a program that would find the inverse of 
a matrix. Being an avid Sinclair program- 
mer. I took it as a challenge and wrote a 
program that calculates and displays (he 



; of a 3x3 n 



well u 



determinant. Interested readers may cc 

Robert H. Thompson 
Rt. 3, Box 189 
Lake City, FL 32055 
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FLOPPY DISC 

F"OR ANY MODEL 

T I MEX - SI NCLA I R 

HIGH PERFORMANCE floppy disc intrf»ce 1 
5" double sided double density drive 1; 
3" double density flipouer disc drive 2 
Power pak and cable for 2 drives*T/S 
FULL BLOW CPM 2.2 w/44K RAM, 1 drive 7 
VERY SMART Centronics intfe. w/cables 
HIGH SPEED disassembler ALL 260 codes 
HIGH SPEED Uord Processor, Mach. Lang 
Direct Video mod. for monitor display 
BMC 12" GREEN screen monitors ISMHz 1 
STD Bus intfe. for Hioh, Tech. applcns. 



Al ! 



nterfaces add *18 for 2080 models 



Ue specialize in custom modifica 

AFnrn Box 1Bfl93Austi| 

illinnniiirv — v-- TX 78768 

512 3B5 7405 
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New from 



COMPUSA 



FDC-100 SERIES FLOPPY DISK 
SYSTEM for TIMEX SINCLAIR USERS 




Available in both single disk and double disk 
configuration 

■ Up to 250 K bytes per side 

■ High speed up to 31 .2 K character/sec 

■ SAVE and LOAD from Timex/Sinclair BASIC no 
PEEK'S. POKE'S or USR's 

■ All commands fully integrated into Timex/Sinclair Basic 
and do not interfere with tape SAVE and LOAD 

■ System compatible with other computers 

■ Extensive command list 

■ Create your own data types via READ and WRITE 
physical track commands 



; 499 



(price tor FDC-101 single drive system) 



Coming Soon 
COLOR SIN 81 

WATCH OUR ADS FOR DETAILS 



BLEEPER SYSTEM - 

BLS-201 , 




» Positive signal lor every $ *jOPv 

keypressonyourZXeiTiSIOOO. «-** 

"The BLEEP you hear pn 
feedback thai a key has beendepn 
makes data enlryiprogram entry mi 

~ BLS-201 is easily installed in minute 



(SPECIAL: Order with LOS-ZOO 
Tape Loading System and pay 

only 514.00 save over 50%). 

TAPE LOADING 
SYSTEM LOS-200 




uling computer (ram "K 
without removing power plug. 
■ SAVELOAD switch allows both EAR and MIKE 
to tie plugged int< 

sin:;;k' :,w;icn Between SAVE and LOAD. 

not interfere with the operation ol any oil 



Send me more Information on 

□ FDC 100 Series □ 8LS 201 □ LOS 200 D Color SIN 81 

□ My check is enclosed D MasterCard □ Visa □ COD S3 charge 
Please ship: 

□ FDC 101 □ FDC 102 DBLS 201 QLOS 200 



Card No. _ 



-Expiration Dale_ 



_ Signature _ 



COMPUSA 



COMPUSA CORPORATION 

1101 Bristol Rood 

Mountainside, New Jersey 07092 U.S.A. 

[201)654-7220 Telex: 138275 
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in and nut df sLjniz 



Steve Arrants 
David Grosjean 



What's ■ Brad X doing In SYNC Magulm? 

With improving technology and intensifying competition in the small computer 
market, more and more computers are available at prices within a few steps of the 
"I imoA --'Sinclair units. Our sister publication, Creative Computing, evaluates many 
of these systems. We would like to share these reviews with those of you considering 
another computer. 

In addition, we will sometimes take a program or two and show what it would be 
like to write and run the program on the Brand X computer compared to the 
Timex/ Sinclair. You will probubly find these tutorials a useful aid for converting 
programs from other sources to your Ti men/ Sinclair computer. 



The TI-99/4A 

Steve Arrants 

Beset with problems from the start, the 
TI 99/4 was slow to take off. The keyboard 
was difficult to use, it was too expensive, 
and it could not be expanded. The only 
language available was Basic, and software 
consisted of plug-in modules. 

Dropping fromaprice of SHOO in 1979, 
to less than J50 today, the TI 99/4A has 
come the distance. The 99/4A features a 
16-bit microprocessor, and color graphics 
that make other manufacturers drool. A 
limited typewriter style keyboard is stand- 
ard, offering upper- and lowercase. Keys 
may be used in three ways— upper- or 
lowercase, and as function keys. Keys 
may be redefined by software, adding to 
their versatility. 

A Peripheral Expansion System was 
made available this year, allowing additional 
memory and access to disk-based software 
and versatile printers. A speech synthesizer 
makes the TI 99/4A one of the few home 
computers capable of true speech. 

The real changes have occurred inside. 
A new Video Display Processor and a 
revised operating system aid in the creation 
of sprites— special graphic characters— and 
their animation. With the addition of an 
Extended Basic cartridge, creation of sprites 
is easily done. All of this work is done by 
the new VDP Processor— the CPU is left 
free to work on other information. The 
CPU initiates sprite action, but the VDP 
handles everything else. 

TI now also provides an editor and 
assembler module which includes a plug- 




in cartridge and a disk. This very powerful 
package allows the user to perform many 
of the operations previously available only 
on TI's 990 series minicomputers. Among 
the features are an Editor which works 
like a word processor for assembly listings. 
When so much of the "busy work" has 
been eliminated, the programmer is free 
to concentrate on writing better code. 
The written code is relocatable and link- 
able. You needn't worry about absolute 
addresses. Programs can be written in 
modules, later linked by a loader. Sub- 
routines can be kept on a disk and called 
Into a program when needed. 

Users can also access utility routines 
kept in ROM and GROM. Again. TI has 
simplified difficult programming tasks. All 



The TI 99/4A has a new look this year. 
The familiar black and silver has been 
replaced by grey, making it appear sleeker. 
New peripherals are also available. All 
Hex-bus peripherals designed to work with 
TI's new CC-40 portable computer will 
work on the 99/4A. One new peripheral 
is the Wafertape storage system. Using 
tiny cassettes, the Wafertape system quickly 
loads programs into memory. It is different 
from regular cassettes in that it can search 
and find a particular program on the tape. 
At a suggested retail price of S140. it is 
considerably cheaper than a disk drive 
and controller. Other new peripherals 
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YourTimex/Sinclair 

deserves a Kradle. 

So do you. 



Introductory Price SI 95.(10 



We know you'll 
be happy together 




viK bytes of Random 
, And only Kradle lets 

you copy the computer's ROM into the 
bottom MK nf memory and, under soft- 
' ■ loflVrk-fffW.'This 



code between 32 K and 
■isK without affecting the video 



tapes load easier and more reliably 
because of Kradle's selective signal 
filler and squarer. 

Kradle was also designed for 



use with fast cassette software. It sup- 
presses hum and noise while making 
recorder volume selling less critical. 



- Circuitry. Kradle I 

are designed to run cool with your 

- JoysncK connector. Allows 
remotely actuate t" 
four arrow keys with a slandard 9-pin 
TV-game joystick. 



- Pilot Light. A 
dicalor light lets you know when your 
computer is powered. 

- Rvnansinn Capacity. Kradle lets you 
omical I/O boards loac- 
I world. Co 



The Kradle Communicator serial 
cardwlth.realRS-232c '" 

under full software control. The 
Kradle Manipulator parallel 
iee i GN corporation cardwitli lfi| +4) linesofdigit- 

;."""." ~ ~~ ;il I '(.I lailaptdhie to parallel 



include a low-cost four-color printer/ 
plotter, and an inexpensive modem- 
Milton Bradley, a software supplier to 
Texas Instruments, has the MBX Expansion 
System for the 99/4A. This system provides 
voice recognition capabilities, and ten 
software packages have been developed 
for it. Suggested retail price for the MBX 
Expansion System is S129.95. 

Software for the 99/4A has been a prob- 
lem right from the start, Tl never en- 
couraged outside manufacturers to pro- 
duce software. Indeed, the requirement 
of a proprietaiy chip in software cartridges 
meant that T! had the final word on all 
software for the 99/4A. 

Nevertheless, many third parly vendors 
make software for the 99/4A on cartridge, 
cassette, and disk. Not as much is available 
as for the T/S 1000, but the selection is 
impressive. 

Why Buy a Discontinued Machine? 

Tl has withdrawn from the home com- 
puter market; why buy a 99/4A? Because 
at the closeoui prices, the 99/4A is an 
exceptional bargain. It offers color, sound, 
a decent keyboard, an exceptionally ac- 
curate (but slow) Basic, and a wide range 
of software for less than an Atari video 
game. 

Why buy a discontinued machine. View- 
ed in this light, why not? 



e the T1-99/4A 



Making a Dancer 

David Grosjean 



In this issue 
and the TS1000 to simulate 
the form of a dancing man. We can easily 
see some of the strengths and weaknesses 
of each computer in creating our Fred 
Astair. 

First of all, we must know how we will 
display the man. because this will determine 
how we define the parts. For instance, 
the TS1000 has strong string handling capa- 
bilities and strong display commands I e.g.. 
PRINT AT). It has graphics characters 
that can be entered on the keyboard, but 
no user definable graphics. Therefore, we 
can easily put the graphics characters into 
several strings and PRINT these strings 
on the screen. In the lines below, 1040, 
we define Hi (head). Si (shoulders), Bi 
(body), and Li [legs). Si and Li contain 
four different combinations of the shoulders 
and legs respectively. 

TS1000: 

40 tF Llini S/HI" 

20:8.6.6,5.6.6,6.5,6.6.6,6,8.6.6,6 

30:8,5 

40: 5,8,space,5,2,4,3,l, 8,3.1, 2,4 



Unfortunately, the TI-99 does not have 
such string capabilities or handy commands 
like PRINT AT, and it has no graphics 
characters accessible from the keyboard. 
For our project, its one saving grace is 
thai we can define our own characters. 
The seven lines below define the head, 
the body, the curved arms, and the straight 
legs. We will use some of the predefined 
characters including the slash, backslash, 
and the hyphen. To print these characters 
on the screen, we will uses the CALL 
HCHAR subprogram which is like PRINT 
AT except that it can only print characters 
using the character codes (no strings). 

Defining characters is very easy. In the 
lines below, you will see first, CALL CHAR. 
This is the command to define a character. 
The number just inside the parentheses is 
the character code we will assign it. The 
letters and numbers in the quotation marks 
are hexadecimal for the bits of an 8 x 8 
character. For a thorough explanation of 
how this part works, see the manual: it is 
quite clear on this subject, 

Tl-W: 

10 CALL CHftR 113, "lBlSiaiBFFF 



: ieia") 



(48, "03030303030 



W* 



• ELII 



RONPAK PLUG III 

PROGRAM CARTRIDGES 



Featuring software that 



m 



ELIMINATE CASSETTE loading time and 

frustration' (No tapes, no cables, no gadget 

Get the LOW COST cartridge and pop in an 

solid state Eprom program, /see selection 

below.) 

Quickly change Eprom programs 

anytime with the Z.l.F. "pop-it" socket. 

Lets you EXPAND with the built-in piggyback port tor 

rampack.printer etc. 

Buy software the SAFE way - ORDER YOUR CARTRIDGE TODAY! 



POP-IN EPROMS 




ENTERTAINMENT 

■ ACTION PAK - Two 
super tast arcade 
games. . .$15.95. 

• PARTY PAK- Two 
fun games for the 
crowd. . .$15.95. 

• BLACK JACK PAK - 
Break the bank at 
Vegas. . .$14.95. 

• MUSE PAK - 
Composes poetry! 
Changeable vocabulary 
. . .$14.95. 




PRACTICAL 

• MATH PAK- • HEX PAK -Great 
Graphing, curve fitting, machine code monitor/ 
matrix solving. . .$14.95. editor. . .$13.95. 

• FINANCIAL PAK- • WATCH FOR - TOOL 
Loans, savings, PAK and GRAPHIC 
investment analyses. . . PAK coming soon. 
15.95. _ p-- -— ■ 

• STAT PAK- ,|| III 
Advanced statistics with cPEClA L Ji| C pA* 
plotting. Complete. . . . GAL AG J ir , e cO<t e 

16K required 



Rompak, Inc. Suite 100 

tcsAngelesCaltlomta 90048 



• Powerful - fully programmable 2K memory • Portable 
- 6V" * 6 :■;,'■ ' x 1:;, ' - 12 oz.* Expandable- Optional 16K 
HAM module •Single-kay entry commands 

• Educational • Unique syntax-check report codes lor 
error Identity • Accurate to 9V> decimal places for lull 
range math and scientific functions • Graph drawing 
and animated display • Advanced 4- chip design 
combining power, portability and affordable price. 
TS1000 INCLUDES: Computer, power adapter, 
leads /plugs for connection to TV & cassette recorder, 
TVfcomputer switch, full Instructions, and computing 
course manual. 

TS1000 $54.95 




ACCESSORIES FOR EETJM ■ncliFIIOOO and ZX81 

.E.p.n0iIS10P0l, D m2Kt<.16K<.rn. H mo.y (bo.1 $49.95 TS2040 




Keyboard Mask for Your 
ZX81/1000* Computer 




The JE681 Keyboard Mask provides users of the 

ZX81M0O0 series computer the individual feel of 
ih keypad on the keyboard. The mask has a rais- 
outline around each keypad allowing the user to 

leel and correctly position their lingers onto the 

keyboard, 

JE681 KEYBOARD MASK S9.95each 



JE682 Keyboard Conversion Kit $59.95 ea. 

(WITHOUT STE-AK CASE) 

DTE-AK CASE ONLY S49.95 each 




THE HOME ASSET MANAGER 

irlNo.032009 . $12.85 



CHECKBOOK MANAGER 
\ ^ Pmno.osaxre i.5.9 



J 



STAR BATTLE 


*%££?» i££iis 


&& 


ameco 


MortnCard 


m+MiM,'IM4 



1365 SHOREWOV ROAD, 
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SUPERMAZE 



SUPER MATH 



50 CALL CHAR ( 129, "IBlSlSlBia 
60 CALL CHAR (44, "aOC0603aiFQ 
70 CALL CHAR (4&, "0103061CFBE 

The next step is randomly choosing (he 
leg and shoulder combinations. On the 
TS1000, all we do is choose one of four 
from the leg string and the shoulder string. 
Line 100 chooses a random number, mul- 
tiplies it by 4, and adds one to It, giving us 
one of the numbers 1, 5, 9, and 13. which 
are the starting points of each of the 
shoulder combinations. Line 110 does the 
same thing for the leg string. 

TS1000: 



that in an IF-THEN statement, the TI-99 
can only GOTO another line number. As 
a result, we must send the computer to a 
different line to change P. 

TI-99: 

ao P"i5 

90 R=RND 

100 P=P+<R>.5>-(R<.5> 
110 IF P=30 THEN 2B0 
120 IF P=2 THEN 300. 



Sine 



n the 



c not using strings i 
TI-99. we must choose each character 
independently. The characters were num- 
bered so thai they are one away from 
another character to be considered for a 
particular position. For instance, in line 
130, RA is (he dancer's right arm. There 
are two possible characters for his arm: 
our defined one and a hyphen, numbered 
44 and 45 respectively. In the parentheses, 
random number is greater than .5 (true), 
a -I will be relumed, and if the random 
number is less than .5 (false), a will 
be returned. This or -1 will be sub- 
tracted from 44, so we get either a 44 
will be returned. This or -1 will be 
subtracted from 44. so we get either a 44 
or a 45. A similar process is done for the 
Left Arm, the Right Leg, and the Left 
Leg. 
TI-99: 



) LL-S 



-iiVND ■- 



Now we must produci 
to move the dancer. On the TS1000 in 
lines 50-90 below, P is the horizontal 
position, and R is a random number. Again, 
ie Boolean operations to decide whe- 



ther we add o 



subtra 



right or left by comparing 
the random number to .5. [Remember 
that a true expression on the TS1000 returns 
a 1, while a true expression on the TI-99 
returns a -I.) Lines 80 and 90 check to see 
if the man is off to either edge and makes 
the correction to create a complete wrap- 
around instead of having a split body, 
TS1000: 



On the TI-99 version, again life is not 
so simple. Basically, the same process of 
creating a wraparound is carried out, except 



30O P=29 

310 GOTO 130 

Finally, we move and PRINT the man. 
On the TS1000, lines 120-170 clear the 
screen, print the man, and return to choose 
new combinations. Note that in lines 130 
and 160 we use Boolean operations again. 
Line 130 chooses a random position for 
the head. Since we used four characters 
for the shoulders, the head cannot sil in 
the middle, so we can make it move back 
and forth. You can easily see how we 
choose a shoulder combination —we choose 
a random number and take the part of 
the siring beginning at that number and 
including the next three characters. The 
logic in 160 is used because the leg com- 
binations are not of uniform length. The 
open legs (the last combination) is four 
characters long, while the others are only 
three. Also, the last two combinations 
must be printed to the left a space to 
appear normal. (See if you can figure out 
how the computer uses Boolean operations 
to determine how much of the string to 
print and where to print it. Keep in mind 
that L is the starting point in the string of 
a leg combination.) 



JsSU^T&^ii 



The TI-99 version is. again, more tricky. 
We musi use the CALL HCHAR sub- 
program (horizontal character repetition) 
to print the man, and we must print each 
part individually. In the parentheses, the 
first number is the verlical position: the 
second number (P) is the horizontal po- 
sition; the third number is the character 
code: and (he fourth (optional) is how 
many times the character is to be repealed. 
Line 190 clears the screen and line 270 
returns to get new combinations. 

TI-99: 

190 CALL CLEAR 



) CALL HCH6RI13. 



128) 



29) 



230 CALL HCHAR 
240 CALL HCHAR114. 
2SO CALL HCHAR 
260 CALL HCHAR (15. 
270 GOTO 90 

To (he TI-99 version, we can 

delay loop with these lines below, 

TI-99: 



) FOR 1 



, TO E 



If you have followed this program de- 
velopment exactly, you should now have 
a crude dancing man, (Remember to use 
SLOW mode on the TS1000.) You should 
also see some of the strengths of Boolean 
operations, as well as (he strengths of the 
two computers. S 



X 



J 
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The Complete Range 

Filteen months ago Memotech developed the iirsl 64K Memopak. designed <□ mniimlse the capabilities ol the S! 
ZX81- Since then, using the ZX81 as a starting point, we've gone on to produce a comprehensive range oi Mem. 
adding 16K and D2K memory expansions, utilities packages comprising n Word Processor. Z80 Assemble: 
Spreadsheel Analysis, plus Communication Interlaces. High Resolution Graphics and a professional quality Key 
To complete our range ol Time- add-ons. we are now inlrodu ■ 



$59. 95 cable $19.95 
Memopak HRG 



S79.95 
Memocalc 



Memotext 



RS232 Interlace 



uIkkuAhrhowii. r-nn ni 

Til. CPBOM [uncli.m otl.i.d wmll »dO-M 

rl" 2£ &££« Z££< Memopak ^ ■: -r^ 

d«. us .pp... un>«n.»«..iy hi ih. Memory ^sffsv 

puuM SMtonswrt^" 1 " ™°* Extensions 

$79.95cable $19.95 .S^'llt'll 

Memopak Centronics '"""J™ -*„"",, ' 

I/F D„. .,=,.,.. .. M d. 




Z80 Assembler 



Memotech Keyboard 



Keyboard Buffer Pak 

$79.95 - (keyboard ft hi 




S39.95 

ik (10 day money-back guar 



niee): Call 617-M9-66H. Or send your nt 
Visa or MasLBiCard number with oipir 
1 Cabot Street. Noodham. MA. 02194. 



iLinc nnti 



Paul Grosjean 



SYNC in the Home 
Office 

Our [heme section "SYNC in the Home 
Office" off era help for several financial 
questions most of us have to face sooner 
or later. In "Building Your Own Spread- 
sheet" Gordon Young gives an introduction 
to spreadsheets for recoid keeping. "Hatch- 
ing Your Nest Egg" by David Draker lets 
you consider various options and conditions 
in evaluating savings plans. "Tax Shelter 
Time Bomb" from David Lipman finds 
(he point at which a tax saving investment 
begins to produce taxable income. With 
"Home Control on a Budget" Bruce Taylor 
shows how to use your computer to turn 
devices on and off around the house. Since 
word processing is part of the modern 
office, we have a comparative review by 
Sharon Aker of eight of the packages 
available. Of course, in using such programs 
an auxiliary keyboard is very helpful. 
Lawrence Kelly's roundup and discussion 
covers most of the options available. Then 
Sheldon Maloff gives you a break from 
all this hard work with "Highway Robbery," 
a fantasy for increasing your capital. 

Coming Issues 

Our theme section for March/ April will 
be "SYNC at the keyboard." This will 
focus on programs, programming, and 
programming tips both in Basic and ma- 
chine code. 

Theme sections under consideration for 
subsequent issues include a return to 
"SYNC on the Job," showing how the 
ZX/TS computers are used in job related 
situations; "SYNC Goes Shopping," a 
buyer's guide to products for the TS2068/ 
Spectrum computers; and "SYNC in the 
Classroom." 



Writing for SYNC 



SYNC welcomes articles of interest to 
users of the ZX/TS computers. If you 
have an article or an idea for one, we 
would like to see it. Submissions will be 
returned only if accompanied by a self- 
addressed envelope with postage attached. 
If you want acknowledgement of receipt, 
enclose a self-addressed postcard. Programs 
must be accompanied by a tutorial article 
discussing at a minimum how the program 
works. Listings must be submitted on tape 
unless they are very short. Send a self- 
addressed stamped envelope for a copy 
of "Writing for SYNC" which will help 
you make your manuscript more "editor 
friendly." 

TS 1500 and TS2068 

By the time you read this the Timex 
Sinclair 2058 Color Computer and the 
Timex Sinclair 1500 should be widely 
available. We have already received 
thusiastic reports from vat' 
around the country. 

S YNC will include these new machines 
in its coverage. We will welcome articles 
on their use and reviews of hardware and 
software available for them. Wherever 
possible we ask that writers include either 
program listings for both machine types 
(T51000/TS2O66) or suggestions of where 
changes may be made. 

In SYNC 3:4 we ran pictures and a 
brief description of these new machines. 
David Omstein's "Perceptions" column 
in SYNC 3:5 gave a look at the new Basic 
for the TS2000 series with brief descriptions 
of what the various commands would do. 
In SYNC 2:4 we published an extended 
review of the Spectrum from which the 
TS2068 is adapted. 



Wc just received a producdon model 
of the TS2068. and we want to share with 
you some initial observations and de- 
scriptions. 



only if you are used to using the TS1000. 
The TS2068 measures 17 3/4" x 7 1/2" x 1 
3/4". All the plug-ins are made in the 
rear. An on/off switch is on the left side, 
and the channel (2 or 3) switch is recessed 
on (he bottom. On the right is the port for 
Timex's new plug-in software. If you like 
to work with the computer on your lap, 
this is just the right size. 

Power Supply 

The AC power adaptor that comes with 
the computer is about twice the size of 
the ZX/TS power packs. The output is 
1A at 15VDC. 

The Keyboard 

All users will find that the keyboard is 
a significant improvement over the mem- 
brane keyboard. The keys are 3/8 x 1/2" 
chiclet style with spacing slightly wider 
than the IBM Selectric 11 keyboard. 
Although the key action is good, the 
keyboard obviously will not have the feel 
of a typewriter keyboard. When a key is 
pressed, the speaker makes a little noise 
and provides audio feedback. This makes 
up partly for the lack of tactile feedback. 
A full size space bar, shift key on both 
sides, and the ENTER key at the carriage 
return position on the IBM typewriters 
are much more convenient for typing. 
Touch typists will find this keyboard usable, 
but still not like a regular typewriter key- 
board. The raised dots on the F and J 

Jan nary/ February 1984 » SYNC 



Microtech 
Marketing 



1418 Lansing Street • Aurora. CO 80010 




MODEL.* 


QTY. 


DESCRIPTION 


UNIT PRICE 


AMOUNT 


OUR CATALOG 




Refundable ofl 1st Order 


$ 3.00 




TS 2068 




Color Computer 72K 


179.95 




TS 2020 




Computer Cassette Recorder 


49.95 




TS 2050 




Modem for 2068 


109.00 




TS 2040 




Printer 


89.00 




COMPUTURF#1 




TS 1000, 1500, 2068. 16K 

Produces 87% Winners at the Horse Races 


29.95 








TOTAL 








Colorado State residents please add 
7.1% sales tax 










5.50 






— ■ ■ 


Y 1 n nRANnTHTAI 






■^■^^-^^^^^ 



2040 
CHARGE MY 



I I I I I I 



METHOD OF PAYMENT: [chagk on 
D PAYMENT ENCLOSED 



p CHARGE CARD 



SHIP TO: if 

NAME 

ADDRESS _ 
CITY 



fe ship via UPS. Please provide Slrei 



Delivery in 4-6 Weeks 
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keys compensate somewhat for the lack 
of the extra key row on the right of the 
typewriter keyboard which typists use to 
help locate the home keys. Touch typists 
will have to retrain their finger patterns a 
bit because of the location of some im- 
portant keys for touch typing such as the 
period and comma, but this is normal 
when you switch to another machine. 

LOADing and SAVElng 

One of the biggest problems ZX/TS 
users have had is in LOADing and SAVE- 
ing. The TS2068 is improved in thai regard. 
We tried three different tape recorders. 
All loaded at volume settings from 7-10 
with the prerecorded tapes from Timex 
and with tapes of test programs we made, 
SAVEd, and then LOADed. (We should 
note though that all three recorders have 
been generally reliable with the ZX/TS 
computers also, but not in the range found 
here. Also, Timex has released its own 
tape recorder for computer use for M9.9S. 
Preliminary comments on its capabilities 
have been very favorable.) 

The LOADing process is much more 
convenient. It goes through three steps 
which are shown by color changes on the 
screen. First is the searching pattern. The 
borders alternate between red and cyan. 
When the computer finds the program, it 
goes into the finding pattern. The borders 
go to a red/blue horizontal strip pattern 
while the computer is picking up the name 
of the program. The name is displayed. If 
that is the program sought, the LOADing 
process begins and the loading pattern 
shows. The border shifts to a blue/yellow 
stripe pattern. If the LOAD is unsuccessful, 
a screen message alerts you. If the program 
you want is not the first, the computer 
continues searching and adding program 
names to the list on the screen until it 
finds the program instructed. In this way 
you end up with a directory of the tape 
on the screen. 

Computer Output 

The TS2068 will output to either a TV 
or a monitor. Timex has included a state- 
ment pointing out that color TV sets which 
have total solid state tuning probably 
cannot be used with the TS2068 and that 
the AFT control, if any. must be off. If 
your present set cannot be hand tuned, 
you may have display problems. 

Since other family members may not 
want to share color TV time with the 
computer, this may be a good time to 
consider adding a dedicated screen. A 
monitor would certainly enable you to 
take full advantage of the hi res graphics 
capabilities of the machine. 

Color 

The quality of the color depends greatly 
on whether you can adjust your TV to 
get the proper colors for the various keys. 



Programming 

Since SYNC is wholly devoted to helping 
users of the Sinclair and Timex Sinclair 
computers get more out of their computers, 
we will not go into programming at this 
time. That will be the topic of many future 
articles in SYNC. However, we will note 
a few new features that will be of special 
interest to ZX81 and TS1000 users. 

1| The FREE command will give you 
the amount of memorv remaining (or use. 
With PRINT FREE, you can find the 
number of bytes in a line or a whole 
program. This is much more convenient 
than the byte checkers we have hnd for 
the TS 1000. 

2) The MERGE command will do from 
the keyboard what our "Chaining 
Programs" article in this issue does. You 
still must be sure that you have no lines 
with the same number in the programs to 
be merged, 

31 Both upper and lower case letters 
are available from the keyboard. The 
commands arc printed on the screen in 
all capitals, but all other letter input will 
be lowercase unless you put the computer 
in the CAPS LOCK mode. See the listings 
in "Bubbles" and '"Where Are You Going';" 

4) All keys have repeat capabilities. No 
more hitting the delete key once for each 
character or hitting the right arrow key 
32 times to get the cursor to the next line 
of the program for editing! 

5) Inverse video is available directly 
from the keyboard. You can alternate 
between true and inverse by using these 



6) Twenty locations are available for 
programming your own characters. The 
BIT command allows you to arrange all 
64 bits of the character matrix into what- 



ever character you want. You assign your 
character to one of the 20 keys, and then 
you can use it from that key whenever 

Documentation 

The users manual for the TS2068 is a 
significant improvement over the ZX81/ 
TS1000 manuals. It is much more i 
prehensive and much better illustrated. 
While it is not a complete coutse in B 
it will give you a good start in using this 
computer. There is u rush among the 
book publishers to convert the well- 
developed Spectrum bookshelf (see SYNC 
3:5) to the TS2068. 

TSlOTJOConverUblUly 

Programs for the TS1000 can be entered 
on the TS2068, but modifications have to 
be made since there are some important 
differences. For example, the character 
sets are numbered differently so character 
numbers will have to be changed in pro- 
gram transition. The display file works 
differently also. See the "Try This" column 

Spectrum Convertibility 

Spectrum tapes cannot be LOADed in 
the TS2068. Many Spectrum softwa 
supplier; are busy converting the programs, 
and we anticipate that by our next iss 
number of software pack;ii^ will !><.■ ; i 
able. 

Conclusion 

The T52068 will let you take what you 
have already learned for the ZX81 or 
TS1000 as a base to build on. Some ad- 
justments will have to be made, but 
do not have to start from scratch in a 
that both types of machine share. Working 
from this base, you can move on to color, 
sound, and hi res graphics. 5 



glitrzhnid: 
report 



The Bookshelf Goes Supernova, 3:5 

Contrary to the implication in the article. 
Tim Hartnell is by no means "retired" 
from the book field. Rather, we understand 
that he is vigorously engaged in making 
more titles available to ZX/TS users. 



prices lower: 

2310: LET BC=-1 

2270:LETBC=I 
To make the stock split more realist! 
1995IFR >.93 THEN LET S(l)=S(I}+.5 



ZX Stock Exchange 3:5 






1410: 32 spaces. 


Inst tor Fun, p. 9. 




The author suggests several improve- 


"Explanation??? 




ments. To make the net change in stock 


Coffey. 


•. 
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Just Far Fun 



"Jual for Futi" shares short programs that illustrate a point, demonstrate a 
technique, or show something the author has found interesting. If you have some 
programs thai you want to share, send them to: Just for Fun, SYNC, 39 E. Hanover 
Ave.. Morris Plains, NJ 07950. 



If Betsy Ross Had Had a ZX81 

Dan MatBjczyk 



8KROM;2KRAM;1KRAM 

Enter Listing 1. Put your computer in 
SLOW mode and note how the display 
develops on the screen. After you are 
satisfied that you see how the program 
works, SAVE (he program if you want 
and hit NEW and ENTER. 

Now enter Listing 2. Again put your 
computer in SLOW mode and note the 
change in how the display unfolds. 

These programs show two different 
ways of producing (he same display. The 
fun in writing them was to develop (he 
display one graphics character or plot 
statement at a time while minimizing the 
number of program lines to stay within 
IK RAM, Compare the two programs to 
see how they set up the display. 
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Think of a Number 

=» Cecil K. Johnson 






20: Inverse space 

40: A 

.ill. 12(1: Inverse spate 

Listing 2: 

70: Inverse space 

74: A 

120: Inverse space 



"Think of a Number" is really a mathe- 
matical magic trick. You think of a number, 
and enter it in the computer. The program 
remindsyou of your selected number and 
gently suggests an appropriate range of 
numbers. Of course, you were not told 
what use would be made of the number in 
your thoughts so you very possibly thought 
too high or low. Even though a range of 
numbers is suggested, no numbers are 
turned down, and since this is so, the 
range is quite wide and interesting. 

The screen will then display a 4 j 4 
magic square made especially for the 
number in your thoughts. Add rows or 
columns, and you will find that the sum is 
the secret number (hat you confided only 
to the computer. The diagonals will also 
add up the same, as will the four corner 
numbers and the four in the center. 

You can try another number by pressing 
RUN and ENTER. 

Suppose you thought of 34. Try these 
combinations: 3 + 5 + 14 + 12, 3 + 10 + 
14 + 7,6+10+11+7,4 + 15+ 14 + 
I, See how many combinations you can 
Bod. 

Think of some unusual numbers. For 
eiample: With the smallest number used 
is -8, the largest is 9, Both -8 and 8 are 
used. No number is repeated in a single 
square. With 70 all numbers are two digit 
numbers: 10 is the lowest. 25 the highest. 
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Guaranteed Satisfaction 

with our revolutionary SPEEDLOAD™ Cartridge, 
the most important addition to your TS1500. 




• Load/Save a 5 minute 
program in only 20 seconds 

■ Works with any memory and 
program length 

• Very simple to use, you will 

• Package includes a 
SPEEDLOAD Cartridge and a 
Flexible Ribbon Connector, 
version II, 

• The Flexible Ribbon 
Connector is the best solution 
tor connecting all TS 1000 
and TS 1500 peripherals to 
your computer. 
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Did you notice when you used 70 thai 
[he 16 displayed numbers centered around 
17? For 34 the numbers center around 9. 

Try to find the smallest number that 
could be used without requiring negative 
numbers. Note thai there are no negative 
numbers used when a magic square for 
500 is called up. Could you construct a 
square lor 500 that would use negative 
numbers? 

You might try combining with this Nick 



line Notes 

30-50: Gently direct the player to an 

ordinarily acceptable range of numbers. 

55: Major mathematical calculation. 

60-95: Locale the numbers on the 

100. 105: Provide spaces to divide the 
square from the following lines. 
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The Psychic ZX 

Richard Wilson McDaniei 

In a dimly lit room, a stranger said, in a 
low voice with a hypnotic tone, "Choose 
a card, for it will lead you to your destiny," 
I chose and . . . 

Actually a friend was showing me a 
card trick in which he dealt out face up 
three rows of five cards each. He asked 
me to pick a card and tell him which row 
the card was in. Then he picked up the 
rows of cards and dealt (hem out in the 
same three row. five card arrangement. 
Again he asked me to tell him which row 
the card was in. Again he picked up the 
rows, redealt them, and asked which row 
my card was now in. He collected the 
cards, dealt them face up, and, much to 
my surprise, found the correct card. 

After a few more repetitions of the 
trick. 1 convinced my friend to divulge 
the secret. Its application is simple but 
yet it remains a mystery. While waiting in 
a bus station at 2:30 in the morning, 1 
decided to write a program to duplicate 
the trick. When 1 implemented the pro- 
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Expands the use of your TIMEX SINCLAIR COMPUTERS 

All products are compatible with TS1 000 and TS1 500 Computers 
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gram, ] discovered that various odd num- 
bers of cards in the rows also worked. My 
version of the trick uses nine cards in 
each row. The 27 cards are represented 
by the 26 letters of the alphabet and a 

1 hope this program will mystify and 
amaze you and your friends as much as it 
has mystified and amazed me. 

Line Nolei 

10-30: Introduce the program. 

■B-170: Initialize and scramble the letters 
inRS. 

180-270: Print the layout of the letters 
and the prompt for the row containing 



280: Inputs your response, 
290: Checks the input. 
300: Branches to the conclusion of the 
program after the third question. 
310-460: Perform the actual shuffling 



RFM 
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W-M 


RICHARD U. M 
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DIM 


R*(9.3) 


KIH 


A-l TO 9 


H)tt 


B-l TO 3 


IK 




M-K 


B 


Nr-K 




l.t-l 


B*(9i3)="#" 


M)K 


1-1 TO 30 


Lb. 1 


A- I NT IRND<9 


LH 


B-INT IRND*3 



l*(AiB>-R»(S.2l 



■ROW 2-TTAB 1 



240 NEXT B 



3B0 F 



I B-l 



390 LET 1 

100 NEXT 

410 NEXT A 

42B FOR A-l TO 9 

430 FOR B-l TO 3 

440 LET n*(A,B)»T»(A*3+S-3) 

450 NEXT B 
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ONLY 
$9.95 



A MACHINE CODE MONITOR/EDITOR FOR THE TS1500, TS1000, ZX81 

Eiparlancad ML programmer* will appreciate the convenience, thort loading lima, and extremely 
taal execution of RAMPAGE R. 

LOOK AT THESE FEATURES: 

'Written entirely in machine code (1.3K) aLoads in just 75 secondsl 

Resides above 30,720 • READ and WRITE modes 

24 Syta pages ol ram • Addresses in hex and decimal 

Instant page Hips with auto repeat • Contents in hex, decimal, and CHRS 

Insert code a Cursor control with automalic page Hips 

Delete (Kill) code • Copy pages to most printers 

Set "LAST" byte affected by inserts kills a Complete users manual 
Not affected by "NEW" or "CLEAR" 

a All functions accessed with single or shifted keystrokes! 



Look to Robotec (or ALL of 
your software needs. 

All software on nigh quality, computer grai 



Fully guaranteed. 

Most orders shipped the day they are 

received via FIRST CLASS mail. 

Telephone orders welcome! 

VISA and MASTERCARD accepted. 



FREE CATALOG! 



robotecinc. 



59 C Street 

Ampolnt Industrial Park 

Perrysburg, Ohio 43951 

419-666-2410 



CIRCLE 44 ON READER SERVICE CARD 



S12.9S 
S14.95 
$14.95 
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Decimal Alignment 

Robert J. Mldura 

IK RAM 

"Decimal Alignment" offers an alter- 
native to Nick Godwin's program for align- 
ing motley displays iSYNC 3:1). It has 
only four Basic lines (rive, il used as a 
subroutine). It does not use a FOR-NEXT 
loop or GOTO branch. Consequently, the 
routine runs faster and lakes less memoiy. 
It makes use of ihe string variables XJ 
and IS and (he numeric variable N. The 
stand alone routine occupies 257 bytes. 







The routine works only for positive 
values of N. I have never had the occasion 
(o print negative money amounts. In the 
financial programs 1 have written, I put 
debits in a list and store and print them as 
positive values. When this list is printed, 
a heading is required to indicate that the 



figure: 



e debits 




5V«" FLOPPY DISC INTERFACE KEYBOARD— No soldering, 
Shugart compatible 43K has On/Off switch, internal 

formatted $1 1 5.00 and external RAM connectors, 

51*" DISC DRIVE $ 299.00 sculptur ed keys. Computer fits 

Both $399.00 + | INDESCOMP I inside, using only a 
f rom screwdriver. 

SliieCow cp&ce $69-75 

16K RAM 144.00 




QS HIGH-RES GRAPHICS CONTROL. 
256 s 192 pixels. Statements — Move 
X,Y; Plot X,Y; Black: White; Clear: 
Print AS; Up; Down; Left; Right; 
Box X.Y; Scroll; Copy. 
$66.00 



1 



amp. output, vol. pot. S58.00 
CENTRONICS INTERFACE QS PROGRAMMABLE CHARACTER GENERATOR 
Require Cable $66.00 Up to 128 characters, switches between stan- 
CENTROHICS CABLE dard characters and yours. 8x8 square CHRS 
$19.95 program included S58.00 



ittpaym 



d Add 3*1. \ 



[hU.S. a 



Add S3.00 for shipping 
V S% tax. 



■. ''ISA & 



Solid State "DISK DRIVE" 



T/S 1000 and 1500 

jcu table memory. 



ng system for duplicating, revising or varitying pi 




cRamTray 
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CIRCLE 41 ON READER SERVICE CARD 



l-fitchen sync 



Alan Groupe 



Shirt-pocket Shaman 

A common complain! I have aboul 
mosl computer documentation is that. 
while the manuals often say too little, 
the "pocket reference cards" usually say 
too much, A pocket reference card 
should not actually teach anything new, 
but rather just jog your memory of 
things you have already read in the man- 
ual. These cards should contain mostly 
tables, and rarely, if at all, complete 



A pocket reference card should jog your 
memory, not teach something new. 



A case in point for the need of such a 
card is the Sinclair ZX81 manual. One 
of things I often look for is the table of 
error codes, but 1 have to flip 22 pages 
from the back of the book to find it. It is 
not close at hand. 

Consequently, I was very happy to 
learn that Nanos Systems had added the 
ZX80/ZX81 to the list of machines for 
which they produce pocket reference 

Nanos Systems Corporation is Shirley 
A, and Paul P, Nanos of Speedway, In- 
diana, and has produced much needed 
reference cards for machines such as the 
Apple II and TRS-80. When I found 
that they had done one for the Sinclair, I 
decided that I bad to get one. 

The card size (3 s // 8'/," folded; 
J7 1 /," x i'A" unfolded) is a bit more un- 
wieldy lhan the much smaller "pdpll 
Programming Card" that I am used to, 
but it is still easy enough to work with. 
Normally, you would only have a couple 
of panels open at a time. 

The card has 20 panels. The 10 panels 
on one side are chock-full of ail sorts of 
good information about programming 
the ZX8O/ZX81/TS1OO0 in Basic, The 
10 panels on the reverse side are all con- 
cerned with programming in Z80 ma- 
chine language. (I assume that these 
panels are the same ones found in other 
Nanos Systems cards for Z80 based 

Panel 1 is taken up entirely by the 22 

22 



graphic symbols in the Sinclair character 
set. It does not seem to me that so much 
space needs to be devoted to this since 
the graphic characters are adequately 
presented in the code chart on panels 5 

Panels 2 and 3 list the Basic state- 
ments, commands, and functions in a 
very concise and readable format. One 
section shows the derivation of addi- 
tional trigonometric functions using the 
built-in functions of Sinclair SK Basic, 
This is a very nice addition to the card, 
although in all my years I have never 
really had to know how to calculate an 
inverse hyperbolic cosecant. 

The top section of the next panel lists 
the special characters and operators in 
Sinclair Basic, The bottom section, en- 
titled "screen layout," puzzled me at 
first. Il turns out to be a chart of the 
memory displacement and PLOT com- 
mand Y-coordinates for the 24 PRINT 
lines on the screen. This chart is correct 
however, only, if you have the 16K (or 
more) RAM pack since otherwise the 
screen is stored compressed. 

Panels S and 6 show the full character 
set, in decimal, hexadecimal, and the 
ZX80 and ZXE1 graphics. This is a very 
handy chart despite the layout {see 

Panel 7 contains "ZX 81— selected 
ROM calls," though I do not know how 
the 8 routines listed came to be the cho- 
sen ones. Panel 8 contains tutorials on 
using FOR/NEXT and IF-THEN. As I 
mentioned in the beginning, 1 do not be- 
lieve that tutorials belong on a reference 
card, but rather in a manual, where they 
can be more fully detailed. Needless to 
say, while it certainly did not hurt to 
have them, I do not fee! the usefulness of 



the card would have been diminished if 
these two panels had been omitted. 

The last two panels describe the ZX80 
and the ZX81 memory layout and the 
Basic error codes. Located at the back, 
these are very easy to get at. 

As good as the front side is, the flip 
side is not. While the front is very help- 
ful in tracking down Sinclair specifics, I 
cannot recommend the back side as be- 
ing particularly helpful in writing ma- 
chine language programs. The back side 
is basically divided into two large sec- 
tions. The first lists all of the Z80 
instruction combinations and the length 
of time to execute each. This is useful if 
you are trying to optimize code or are 
building a delay loop. 

The other section lists all of the 
instruction combinations in numerical 
order (by opcode) along with hexadeci- 
mal and decimal counterparts. This is 
useful if you wish to disassemble some of 
the monitor. 

What is missing, however, is some 
convenient manner of hand assembling 
from symbolic instructions to a numeric 
counterpart. A similar list of all instruc- 
tion combinations in alphabetical order 
was sorely lacking and would have been 

The layout of the card could have 
used a bit more thought. For example, 
the character code chart, which takes up 
panels 5 and 6. is not placed on facing 
panels. As a result, you have to open up 
four panels to use the code chart. This 
does not matter if you have a large 
enough table available, but I usually 
keep the card on my lap. 

Still, the Nanos Systems reference 
card is clear, concise, and, for its short- 
comings, is the best handy reference for 
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the ZX80/ZX81 I have seen. If you 
really like experimenting with your Sin- 
clair, I cannot think of a better way to 
spend S5.95 It is well worth the price. 

From the Panty 

One of the things I bought for my new 
job is a small television set. I figure that 
if I am going to stay late at work, at least 
I can watch the network news, and, 
when it was still on, "Mash," The nicest 
5" set that I found was a Panasonic 
model TR-5091P, which includes an 
AM/FM radio. This unit cost 1124 dol- 
lars. It also comes without the radio (for 
less money I presume). 

The reason I am telling you this is not 
(o elicit contributions to pay off my set, 
but rather to let you in on one of the nic- 



est features of this set. 

All portable television sets have a 
connection for an external antenna. 
Generally, this connection is a pair of 
screws for attaching a 300 ohm twin- 
lead antenna. On this set, however, the 
connection is a mini-phone jack and it is 
a 75 ohm input. In other words, this set 
was designed to be used with portable 
video recorders, video games, and home 
computers! 

After discovering this, I quickly ran 
out to the local Radio Shack to purchase 
Ihe appropriate adapter and try this fea- 
ture out. Radio Shack sells two adapters 
for this purpose. Number 274-330 is a 
shielded adapter that costs SI. 39 and 
adapts the Sinclair video cable lo the 
television. Number 42-2444 is a 72" 



shielded cable that replaces the Sinclair 
video cable and costs SI. 99. Since i am 
not big on stringing adapters on things, I 
opted for the cable. 

Alter connecting up the set and fid- 
dling with the brightness and contrast 
controls a bit (the set is initially adjusted 
for a TV picture) I got the sharpest and 
most stable image I have seen from a 
Sinclair. 1 also tried it with my ZX80 
and found that it, too. produced its best 
image on that set. 

If you are going lo use your Sinclair a 
lot, it makes sense to use a good monitor 
with it. Not only is this a good monitor, 
but it is a pretty nice television set, too. 
The only problem is that now I am stuck 
buying another one to take to the office. 




(omputer,^dntinuum 
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Build Your Own Spreadsheet 

Gordon Young 




The lerm "Spreadsheet" applies to K|»il.lllMiiii™iii 

any technique where the user can view :m>e" o 

portions of a large shee! of records that 
normally cannot fit onto the screen 
Quite often, inventory files require much 
longer columns than the display can pro- 
duce and, rather than limit the need, We \ 
will simply move our screen like a mag- 
nifying glass across 100 columns of -. '.'.'.'. 1 '.'.'.'. 
information. Likewise, we can scroll up- 
wards or downwards until any 10 of 60 

rows is displayed. or C for a correction during the display 

The machine language routine we will period, 
create is, above all, fast! With a mini- Less than 400 bytes are used (o do all 

mum of keystrokes, the user can find the work of producing a spreadsheet, 

any record in the file within seconds. and only simple requirements are 

Here, our records are to be stored into mandatory: 

AS only, and our headings for the col- AS = All File AS = DlMensioned 

umns in TS. This header allows us to Records (60,100) 

distinguish each column of data in AS at TS = Title String TS = DIMensioned 
all times. Though the title string remains (heading) (100) 

on the screen, it does move left or right The user can alter portions of the 

with the records below. AS is DIMen- program to: 

sioned to 60,100 and occupies 6K of I. Print up to 15 records (controlled 

memory. We can make our file larger, by addresses 16731 and 16657) 

but this is tricky and an explanation will 2. Slow down/Speed Up movement of 

be given later in this discussion. TS is a screen (delay address = 16640) 

single string, DIMensioned to 100 and 3, Alter file size (described later), 

its contents arc defined by the user for 4. Change routine escape keys from 

his own program. "M" or "C" to user's choice. 

Arrow keys 5 to 8 move the screen 5. Highlight any parlicular record in 

records about the sheet to reveal the display other than the first, 

information in the entire file, it would be Begin by putting the computer in the 

nice to have 20 records printed onto the FAST mode (the reason for this will be- 

display, but, as you will see, the moving come obvious). Enter line 1 REM (fol- 

records can be distracting. So we will lowed by 395 periods). As the computer 

Stick with 10 (you can easily alter this runs your program and comes upon the 

later). Since we have 4 directions of word REM, all contents afterwards are 

travel, we need to highlight the first not operated upon until it approaches 

printed record by inverting its video the nest line number. This is where our 

characters so that it is more distin- machine code is stored. Later, when we 

guished than the others. want (o call upon the routine, we will 

As the machine code loop is always force the machine to operate on it di- 

busy finding and printing records to the rectly. After line I is entered, it should 

screen, the only way to return to Basic is look like Figure 1 (each segment of 32 

by pressing M for a return to the menu characters has been intentionally num- 

bered for count reference here). SAVE 

Gordon Young, 46ib n m«rRij. #j~. Ocnmndc, ca what you have so far on tape, and return 

'Mia the computer to SLOW, 



At this point, you are ready to POKE 
the machine code listing data into the 
REM line by typing in the Basic assem- 
bler in Figure 2. Again, SAVE to tape. 
You may want to use an assembler of 
this type for any machine language pro- 
gram that begins at address 16514 (the 
first byte of data following a REM state- 
ment in line 1). If you fear that you may 
accidentally erase line 1, enter: POKE 
16510,0. 

This assembler will accept your ma- 
chine language codes and automatically 
insert them into the REM line. With it. 
you can make corrections to wrong en- 
tries (enter 333), SAVE your data at any 
time during entry (enter 555) or slop the 
assembly process totally (enter 999). All 
codes in Figure 3 must be read from left 
to right, top to bottom. RUN the assem- 
bler and begin entering the listing codes. 
Occasionally SAVE your work by enter- 
ing 555 (this is a number that cannot be 
POKED into any address). The screen 
display will correspond to the listing and 
aid in data reference. It prints 6 entries 
across the SCROLLS. Enter 999 to stop 
the assembler when finished. 

If you have doubts about the 300 + 
codes you just entered, a simple 
checksum routine will verify your data. 
Eliminate the assembler and type in the 
checksum: 

B995 LETM=0 
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Now you can starl getting more 
fun. more challenge and 
more practical value from 
your computer with the 
clearest, most comprehensive 
book ever written for the TS 
1 000. compatible for use with 
Sinclair ZX-81. 

In 50 Programs for the 
Timex Sinclair 1000. Leland 
B. Carter outlines exciting 
new ways to use your un- 
expanded Timex for games, 
graphics, malh. physics, bus- 
iness, puzzles and more. 

You'll find hours of sheer 
enjoyment. You'll instantly 
expand your software library. 
What's more, you'll perma- 
nently enhance your com- 
puter programming skills. 

Step-by-step instruc- 
tions in Sinclair Basic 
let you immediately type in 
and run programs like: 

• Booby Trap 
■ 2-D Reversal 

• Target Gallery 

• Flight Graphic 

• Stopwatch 

• Calendar 

• Calculator 

• Blast-Urn 

• ESP 

• What's the Pattern 
And many, many 



easy new 
games, 
graphics 

and 

business 

programs 

for your 

Timex 

Sinclair 

1000 



Each program has been 
thoroughly tested and re- 
tested for ease of entry. 
And you'll find the user- 
friendly statements extremely 
helpful in guiding your 
progress, and in sutzizcsiini: 
further input. 
Plus you'll enjoy better-qual- 
ity graphic and screen 
display than you Ve ever 
achieved on your TS 1000. 
50 Programs for the Timex 
Sinclair 1000 is truly the best 
software investment you can 
make right now. At just 56.95. 
you're getting each program 
for less than !4 cents. Com- 
pare that to the price of 
pre-packaged programs! 
Start getting more from 
your computer by ordering 
your copy of 50 Programs 
for the Timex Sinclair 1000 
today! 
Compatible for use with 
Sinclair ZX81 



For faster service. 
PHONE TOLL FREE 

800-631-8112 



MAIL TODAY TO. 

CREATIVE COMPUTING PRESS 

Depc. NJ9F 39 East Haraver Avenue 
Morns Plains. NJ 07950 




9996 e 0»N- 18514 TO 168 70 
8997 LETM=WPEEK N 

9998 NEXT N 

9999 PRINT M 

Ernci RUN 9993. You should gel a 
sum {the sum of all entries ui the ma- 
chine code program) of 29192. If not. 
you need to PEEK all ,.!.l : .... from 
16514 to 16870 and check your data. 

Oj; example piugiam, a real estate 
listing, will need 100 columns wilh a 
heading (TS) for: TYPE/PRICE/lst 
MORTGAGE/RATE/LOAN (type)/ 
ADDRESS/CITY/AGENCY, and 
PHONE number of agent. Figure 4 
shows the initialization beginning ut 
line 10 with the header siring at line 30. 
TS musl be DIMensioned before AS. If 
not, it will incorporate un unnecessary 
delay in the file display movement. 

Enter and RUN the Basic sample 
program. Insert a few fictitious records 
to fill the record file and return to the 
MENU. Now VIEW the file by press- 
ing "2" in the MENU. The screen will 
almost instantly display 10 file records. 
Pressing the arrow keys will move the 
spreadsheet in ihc corresponding direc- 
lions. Press M to return lo the MENU. 



To make corrections dining [he dis- 
play period. "C" from the ^preadsheei 
activify. This gives you the option of 
stopping the routine where ;l stands and 
making a correction. A collection at a 
column to the far right on the sheet re- 
quires you lo reenter [he routine without 
readjusting the display to position (col- 
umn) #1. The reentry point is address 



16607. Your program might go some- 
thing like this (sample program): 

1B0 IF PEEK 16531=50 
THEN GOTO 100 

182 IF PEEK 16521=40 
THEN GOTO 1B6 

184 GOTO 100 

186 PRINT AT 18.4: '"ENTER 
CORRECTED ADDRESS ' ' 

188 INPUT AS (PEEK 16518 + 1 ,37 
TO 87) 

190 RAND USR 16607 

192 GOTO 180 
Adding I lo the contents of address 
16518 will give the number of the first 
record in the display. Address 16521 
holds the character code or the key M 
(50) or C (40). The machine code is ac- 
tivated again in line 190. 

Ifthe spreadsheet moves too fast, you 
can increase the delay. 16640 presently 
has 12, but 24 will double the delay and 
can be POKEd Until the movemenl is 
comfortable. Likewise, smaller numbers 
will increase the speed. If you need to 
use letters other than M or C to escape 
ihe rouline. addresses 16860 and 16865 
should be POKEd with the code of the 
appropriate characters (refer to the back 
of the user manual). 

To change the number of records dis- 
played is a little more involved. Address 
16731 should be POKEd with the num- 
ber of records you want printed (1 lo 
17). This means you have lo POKE 
16657 with the number of records in the 
file minus the number printed on the 
screen. To print 17 records then you 
need to POKE 16731,17 and POKE 
16657, (60-17). This will disturb the 
highlighted record, and address 1681' 
should be POKEd with the number 
records being printed (POKE 16814, 
for (his example}. This is also the s 
dress ihat affects the highlighted record. 
Normally, this would be 10 if 10 i 
ing displayed. To move the highlighted 
record to the stcmul >'i!i- heiim Jisphu.'d 
would require you to POKE 16814,9. 

Now, if you need to store more 
information with larger files, some big 
changes must be made! Some alternative 
solutions along wilh the address changes 
are found in Figure 5. S 



AS DIMensioned: 


(5tt 115) 


(80.100) 


(100.100) 


TS DIMensioned: 


(115) 


(100) 




POKE address I6?52 


123 


69 




POKE addre^ lh>7i 


115 


100 


100 


POKE address 1665" 


40 


70 


90 


POKE address [671: 


83 


68 




POKE address Ih74>. 


118 


103 


103 


POKE address 16831 


S3 


68 


68 


File Size: 


5.75K 


8K 


10K 


Appro*. Memory Av 


ul: I0.25K 


8K 


6K 
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Tax Shelter Time Bomb 



David Lipman 




Practical ]y alt tax shelters have a 
built-in time bomb. Most of those that 
do not are real tax shelters with a real 
loss of capital. 

Let me describe a seemingly perfect 
tan shelter. I own a swampy piece of 
land that was under water for at least 
two months each year, t valued the land 
at SI, 000 and would have sold it for less. 

John, a friendly site locator for a ma- 
jor gasoline company, suggested that 1 
build a gasoline station to their specifica- 
tions and lease it to them. The offer wa> 
rather generous: they would pay $100 
per month as land rental; arrange zoning 
changes, get all permits, contract to fill 
the swamp, supervise building construc- 
tion and arrange for a mortgage The 
mortgage would be large eoougil to pev 
for everything including a $20,000 "fee" 
for legal service and construction super- 
vision. The total rental was set at exactly 
the monthly mortgage payment plus the 
land rent plus a variable amount equal 
to the real estate ta*es. The gasoline 
company was to be responsible for all 
maintenance and insurance, including 
my liability insurance. 

It was a perfect situation. I received 
an annual return equal to 120% of my 
asking price for the land, the gasoline 
company real estate department showed 
an income of $20,000; and I had a tax 
deduction of about $2,500 for the first 
year. Thirty years in the future I would 
own a gasoline station with a potential 
monthly rental in excess of the land 

Wonderful! In thirty years I would 
have a fully funded generous retirement 
plan plus all those nice tax deductions 
along the way. Remember all this took 
place in 1953 when $1,000 per month 
was a pretty decent income and there 
were no IRA or K.EOUGH plans avail- 
able at the neighborhood bank. 



But wait a minute, what happens 
when the monthly principal payment on 
the mortgage exceeds the depreciation? 
At thai point a taxable income is gen- 
erated with no funds available to pay the 
tax. When does this happen? I wrote 



>uld be about 




down the method of calculating a mort- 
gage amortization (algorithm, fore-run- 
ner to a program): P-(R-iP) = P'. What I 
was looking for was the month in which 
(R-iP) = Dep, so I labelled the columns 
on my accountants pad P. AP. My LAX 
Monroe Calculator (mechanical) was 
called into service, and I sat in front of it 
for a half hour totally mesmerized while 
the discs whirled and clattered. I wrote 
the numbers in the P and AP columns. 
As I dozed off. I realized that what I 
was struggling to find was really AP: the 
first differential of the compound in- 
terest equation: 



P = R 



i(l+i) n 



of the mortgage when it 
S5. 100.00. 

Armed with this knowledge I was able 
to plan properly so I was not hurt by the 
mathematics and income lax. 

The problem can be solved for n by a 
brute force trial and error mortgage ta- 
ble comparison process which is long 
and unwieldy (90 seconds). It can be 
shortened by using this program which 
will run in a little over one second. 

The formulas used on the Sinclair 
ZX81 are: 

[10/(1-0.68*)] + 8l 



[ put away the Monroe LAX, picked 
up my K & E Slide Rule, set the first 
differential equal to depreciation and 30 
seconds later had the answer: 17 years, 
1 1 months from inception of the mort- 
gage, a small taxable income would be 
l amount of taxable in- 
crease until the last year 



D = Monthly Depreciation 
R = Monthly Payment 

i = Monthly Interest, Decimal 
N = Number of Months 

To bring the story up to date, last 
week my friendly site locator telephoned 
from Florida where he lives in semi- 
retirement. '"David," he said excitedly, 
"Do I have a tax shelter for youl There's 
this shopping center and apartment 
house available ..." 

Line Notes: 

20-30: Input instruction, starting date 
of mortgage, 

40-60: Error trap for incorrect month 






>nthly 



70-230: Input in 

240-280: Calculation oi r 
mortgage payment. 

290-340: Calculation of first taxable 
income, months before end of mortgage. 

350-380: Calculation of taxable in- 
come, last year of mortgage. 
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BYTE -SACK modules 



64-K MEMORY 



With Battery Backup 



$109 



In Stock! 



MODEM 



$119.; 



ASSEMBLED & TESTED $11 
With New SMART . Menu Driven SOFTWARE 
included FREE. 

•Send and receive Programs by Phone 
•Copy Information into memory from a Host 
Computer {such as CompuServe), Print it, 
Review it. Save it on Tape. Send Text from 
Memory. 

• Use Timex 2040 Printer or Any RS-232 Printer 
•RS-232 Printer Port provided. 

• No extra memory Required, But with 64-K 
Memory You Can Store Up To 60 Full Screens 

COMPUSERVE PACKAGE WITH 5 FREE HOURS ONLY S39.9 



$119." ASSEMBLED 8 TESTED 

the "ULTIMATE MEMORY'' 

UM-64 

FEATURES: 

■ Battery Backup - Computer and full 64-K Backed 

• PROM/ROM socket 

• Reset Switch-Reset without destroying Program 

• BYTE-BACK EXCLUSIVE FULL 64-K 




i;ur.>v It. 



X ROM in 



ieO-BKai 



dilylt 



WHY PAY MORE FOR LESS FEATURES? 

GET THE "ULTIMATE MEMORY'* 

BYTE BACK'S UM-64 



BYTE-BACK'S BB-1 

CONTROL MODULE 

$59.88- in Stock! 

• 8 Independent Relays 

(with LED status indicators) 

• 8 Independent TTL Inputs 

(with Schmitt trigger buffers) 





16 K MEMORY UNI 16 S59.95 kit S 69.95 a <n>i< bled & le 
Battery backup, reset switch, PROM/ROM socket PLUS... 
1 year, 100% trade-in credit towards the UM-64. 



RS-232 Module $59. 95 

ASSEMBLED 8 TESTED 

Drives the Gorllla/Bannana & Other Serial Printers 



NEW 

Gorilla/Banana Printer 

Prints on Standard Paper 80 Columns Discounted to only 

$239. 95 



Shipping and Handling S4.95 
ORDER PHONE (803) 532-5812 
ITEMS ORDERED: 



Specify Ser 

See "Leading Edge" Ads 



Exp. Da 



Exp. DVisa DM/C 
Checks Accepted 
. Card No. . 



JJJJJJJJl BYTE-BACK KEYBOARDS**** $59.95 I 

PjEcfflrWj We use the same key switch found in ■ 

^■^Hl the expensive computers such as: i 

Hewlett Packard, Texas Instruments, 

Atari, D.E.C. etc. The multi-colored key caps are the 

same type used on the IBM Personal Computer, but with 

the TIMEX legens. EXPERIENCE QUALITY 



Dealer Discounts Available 



• BYTE-BACK CO. 
1.3, Boi 147, Brodie Road 
Leeaville, S.C. 29070 



390-470: Conversion of months before 
end of mortgage to month, year. 

480-550: Print result of calculation. 

Use RUN 10 initiate program. To exit 
use STOP. The running time is 2 

An answer indicating taxable income 
before beginning date of mortgage 
means that [here is no tax shelter. 

Error statement A/320 means that no 
taxable income occurs during term of 
the mortgage. 

List of Variables: 

Y: Beginning date, {MO. YEAR) of 

mortgage 
T: Term of mortgage, rr 
1: Percent ir 



P: Pri 



t, annual 



t of ( 



ciation for last year of mortgage 
H: Years until "N" (partial year shown 

as decimal) 
Mi: Conversion of decimal year (H) to 

month 
M a : Sum of beginning month and ending 



M,: 



is greater than 12 



Z,: Beginning year 

Z a : Sum of beginning year and years un- 
til "N" 
Z,: Correction if M2 is greater than 12 
(December) 
An expanded program that calculates 
all of the IRS acceptable depreciation 
schedules is available on tape @ S9.95 
from the author requires I6K RAM. "li 



mortgage 

D: Depreciation, annual 

A: Intermediate variable, partial solu- 
tion compound interest mortgage 
payment equation. 

R: Monthly mortgage payment 

C,B,h KG Intermediate partial 

N: Solution number of months lo end of 
mortgage 

Q: Intermediate variable, partial solu- 
tions compound interest mortgage 
equation, last year 

L: Principal payment less annual depre- 



e bought i 



NEW from GARY SZEKERES - Word Worker ■ 
* keyboard?, a printer? Why not put them to good use wiih our new 
you want, and can even save them on tape (or future reference or uj 
program FAST and with powerful edit capabilities, it brings your Sinclair into the big leaf 
the Sinclair can control and for memory packs from 16K to 64. Introductory price is now j 



Word Processor. Now y 
lating. Machine Code m 
le! Designed to work wil 



We carry a very verstile Data Base called SYNC FILES. It is vi 
limned only by your own imagination, i.e., club records, mailing 
or print on any field you want and more. 



To help manage your money, we have PERSONAL FINANCE I. Three programs on o 
Data Base. It allows you to store information on stocks, add, or change. Obtain the valu 
any type of slock, a,nd more. IA determines various income potentials from compound ir 
will amortize a loan, calculate the regular payment, last payment, term, actual rate, ant 



lape. STOCKS is a powerful portfolio 
f each stock, the whole portfolio, all of 
est and annuities investments. LOANS 



i. WRITE NOW FOR OUR 



ZO*IA Sophia Systems (604) 581-4619 
15122 Pheasant Drive, Surrey, B.C. V3R 4X6 
West 29 Grey Court, Spokane, WA 99205 
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Home Control on a Budget 

Bruce C. Taylor 



You can operate virtually any elec- 
trical device in your house with your 
ZX81 or TS1000 computer, an inexpen- 
sive wireless home controller, and an 
adaptation of the circuits used in my 
-Robotics on a Budget" article (SYNC 
3*. 

The control system adapted for use 
in this project is the BSR X-10, avail- 
able through several sources including 
Heath and Sears. The control modules 
which are connected to lamps, appli- 
ances, or wall switches, receive a signal 
transmitted over the house power wir- 
ing and thus require no direct hookup 
to the computer. The controller is avail- 
able for around £35 and the modules for 
about SL7. 

Modifying the BSR X-10 

To modify the BSR X-10 for this 
project, first remove the screw from the 
deep hole in the center of the bottom of 
the X-10 case. The two halves of the case 
will then pull apart. Now remove the 
circuit board from the top half, with the 
28 pin IC on it, by first removing the five 

Be careful to keep the keyboard up- 
side down (IC upright) because, when 
you remove the circuit board, there will 
be nothing to keep the keypad buttons 
from falling oul. 

After the screws are removed, care- 
fully pry the circuit board out and turn 
it over to expose the foil circuit side of 
the board (Photo 1). The total IC pinout 
to the keypad switches is listed in Figure 
1. Prepare eleven hookup wires each 
about 6" long. Solder one end of each to 
an IC pin circuit foil (see Figure 2 and 
Photo 1). After the wires are soldered, 
push them flat against the board and 
bend them over the edge of the board as 
shown in the photo. Then push the 
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board back into the top half of the case. 
There will just be enough room for the 
wires between the case side and the 
board edge (Photo 2) if all wires are 
lined up and none overlap each other. 




The RX81 board drives a Darlington transistor array, 
activating 5V 14 pin DIP relays which 
switch the BXRZ-10. 



Be careful that you do not dump out 
the keypad switch buttons. Keep the top 
half of the case upside down until the 
board is all the way back into the case 
top. When you see that it fits (you have 
formed the wires against the edge of the 
board), remove the circuit board again. 

Next, cut a small rectangular hole in 
the side of the case or drill some holes so 
that a 16 pin DIP socket can be attached 
later to the outside of the case with the 
hookup wires from the [C soldered to it. 
The jumper pinout is listed in Figure 3. 
Now pull the wires through the hole in 
the case as you replace the circuit board 
into the top half of the case for the final 
time (Photo 2). 

Next, cut the hookup v 
inch long outside the hole in the case 
and solder them to the DIP socket 
(Photo 3 and Figure 3). Then glue or 
otherwise fasten the DIP socket to the 



outside of the case. 

You have now completed the modifi- 
cation to the BSR X- 10. After the rest of 
the project is finished, you will be able to 
plug a DIP jumper cable into the socket 
ontheX-!0(Photo4). 

The Boards 

For the interface between the BSR X- 
10 and the computer I used the Zodex 
RX81 input/output boards in combina- 
tion with the Computer Continuum 
Buffered Bus Development Board. The 
RXS1 outputs (DO-6) will be connected 
to transistor switch and rely circuits. 
Other output control circuits for the 
ZX/TS computers could also be easily 
adapted to this design, e.g., Byte-Back's 



boards, a simple Y connector will do the 

The Computer Continuum expansion 
board was chosen because its 3 amp 
capacity for 5V supply allows for addi- 
tional circuits. However, you must 
know which of the two versions of the 
board you have, neither of which can be 
used for this project without some 
modification. 

The earlier version of the board will 
accept the Zodex board plugged directly 
into an expansion edge connector (50 
pin, .1 inch centers) soldered to the CC 
board, but the logic will not work with- 
out an additional simple decoder circuit 



F1IJUK4, Dip Re 
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WANT TO BUILD YOUR TIMEX/SINCLAIR INTO A REAL COMPUTER? 

STATEMENT: The BASICARE MICROSYSTEM tea uraup of modules which alio* you lo begin wiLh 

"it least expensive tampy.a ::-,j:l.:rii- : rsi;»ii ;■!..: f.iild .1 ;'iw;,iiil. ilv.ii'lc SYSTEM -iih cunli 

ttjj;* ,:■. ivu n..«i. THISIS Mil.', SIMI'I L MLMORY MIDI iM 11m j.ir.iihe PERSONS ' ' 

" ' ' onal memot} do I Megabyte o 




■,.„,i. EfAUuKamlDROMca 



COMPUSA FLOPPY 
DISK SYSTEMS 

COMPUSA FDC-1ul— Can handli 



!..U]Mu:SuKbyitf.. 
\D with no PEEK. 



and me. List M99.0C 



VOTEM-,VI)i,i[L,,i„.-,,in,.:,'...K- 

"an '.0000 J V m 

i ; ,.:h„"S ili'.u'.' :u' ; -i',\',-! 



THURNAL ELECTRONICS 



"l' , ! , : M ■!! ' ■ I, I.I !" !,■■. 'I. I ■ ■ in ■!"!' . ■. ini'i ,.■ ri- 

■:i.ii.,|., I',- d;i::, !r-n •!,■,. in'.-r'L|,: '-iln,,,- :ir..l .i:h';.- I'I-.Itl >;]',,'. ..■:,■ 

:rol riuide. Ml .iui -;-.ir- I I.I. j.iint'-iMhk- 534.Q0 

MOTHERBOARO - .1 ."WM, ."li,''H I'lups ;>i: ;lie I (> [vn. I-lJ lor 



* CHANNEL RELAY BOX -} .~\\\2\~l ,1 , "1 l. V\m- mm 

,1! I 11 ,,r iniuliL'rl [il Ml..„i [■ r . . .■ . : i : l - 1 .= I - 1 - A.il.liir,,! ,:! !„:■ 

MiA.U ,-■■ JA. lim.lC :jvi« . ■j. ! ,„:k iv, k- .,.:,[.!■:■: rekn 
TRANSISTOR DRIVERS" 



Y SWITCH UNIT 



Y AID CONVERTER,.,. 



7.-EXCHEQUER-TT 



MEMOTECH SPECIALS 



ducts. All payments In U.S. 
il»ll;i... \.i i IS2.00for4lhelaHor 
13.50 far 1st class shipping or to 
Hawaii, Alaska at Canada (excenl 
primers). VISA * MAST — 
CARD add 3%. 



StWCCflL/l H^UdCB * P.O. BOX 2288 ■ REDMOND, WA 98052 



you will have to build. The Sinclair 
printer will not work without this de- 
coder circuit either. 

The newer version of the CC expan- 
sion board comes with the decoder cir- 
cuit built into the board, but the 
expansion pad pinout has been reversed 
so that the Zodex board can no longer be 
plugged directly onto the CC board. The 
Zodex board can be plugged onto the 
bus connection for the 16K RAM, but 
then you have to work out another loca- 
tion for the RAM. 

The easiest way to tell the two ver- 
sions of the CC board apart is that the 
newer version has a 74LS27 IC chip lo- 
cated next to the optional LM323 volt- 
age regulator while the older version 

If you have the older version, you can 
plug (he Zodex board directly onto an 
edge connector on the C board. Al- 
though there are several ways to install 
the required decoder circuit, I recom- 
mend writing to Computer Continuum 
for a copy or the documentation for the 
new version. Figure I. schematic, and 
Figure 2. legend, are all you will need. 
Then install the 74LS27 just as it is on 
"' in be installed ii ' 



te spot as the ni 



■n with an IC 



socket, a few jumper i 

cuts in the circuit board foil. This will 

give you essentially the newer version. 

If you have the new version of the 
Computer Continuum board, the de- 
coder is already installed. If you do not 
want to solder the Zodex boardfs) di- 
rectly together, you will have to build an 
intermediate connector. The pinouts of 



the . 






orrect fingers of the 
.156 inch center, 4x5 inch PC board. 

The circuit I will describe uses the 
RX81 board to drive a Darlington 
transistor array, activating 5 volt 14 pin 
DIP relays which in turn switch the 
BSR X-10. The transistor array and DIP 
relay pinouts are shown in Figure 4. 

As with the robot circuit I plugged the 
RX8I boards into the Computer Contin- 
uum expansion board, and will not re- 
peat the description of that hookup here. 

The only additional PC board for this 
project is pictured in Photo 5. Again I 
used the OK Hobby Board and plugged 
it into the Computer Continuum board 
with electrical interconnection only for 
+ 5 volts and ground. The photo shows 
a partial wire-up with the transistor ar- 
ray at the upper right (the socket below 
it is for a second transistor array); five 
adjacent DIP relay sockets (relays are 
installed only in four); and, the 16 pin 
DIP socket at the upper left is the out- 
put to the X-10. The flat cable in the up- 
per right corner is a jumper from the 
RX81 output. A complete pinout for the 
project is listed in Figure S. 



Walking through One Circuit 

For an example of the end-to-end wir- 
ing of the project, I will walk you 
through one control circuit. RX81 out- 
put Dl (referred to as 1-1) is connected 
to pin #2 of transistor array #1, The 
corresponding output of the array is pin 
#15. This is connected to pin #6 of re- 
lay #2. Pin #8 of relay #2 is con- 




nected to pin #6 of the DIP jumper 
socket. In order to complete the switch 
action of the relay contacts, pin # 14 of 
the same relay is connected to pin #8 of 
the DIP jumper socket. This line con- 
trols the "ON" switch of the X-10. 

Remember that ground and +5 volt 
connections also have to be made to 
each transistor array and relay (Figure 
4). The + 5 volts is connected to pin 2 of 
each relay and pin 9 of ei ' 
array. Also, a ground t 
made to pin 8 of the rra 
Note that (he ground c< 
coil of each relay is made by the output 
of iln.' transistor array. 

After all wiring is complete, the relay 
board is connected to the BSR X-10 
with a 16 pin double male ended DIP 
jumper cable (see Photo 6). The RX81 
boards and Computer Continuum board 
are also visable in the photo. My entire 
computer setup with BSR X-10 sitting 
on top of the case housing the expansion 
board is pictured in Photo 7. 



Relu Output PUKE A, POKE B, Edit 
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NOW 

AVAILABLE 
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Both programs start with the li 
machine language in the REM st 
iullnucd by POKE 16517. 79. 

To activate an output line you first 
POKE the binary number Tor the line, 
then POKE the number of the output 
board (if you have more than one board) 
and the activate the command with an 
OUT USR statement. For example, if 
you wanted to activate output line #3 
on an output board wired as "OUT 7" 
you would write the program as follows; 

100 POKE 16522,4 
(addresses line #3) 

110 POKE 16524.7 
(iiflilri:v,es hoard wired as OUT 7| 

120LETOUT = USR 16521 
(activates command) 

Figure 6 summarizes the software 
commands. In this application you 
POKE a command which latches a 
switch on, pause a short time to activate 
theX-IOfunction/switchtoakey on the 
ZX/TS keyboard as listed in Figure 6. 
To lum on appliance or lamp module 
"1" you first press I on the keyboard 
and then 0. To turn all lamp modules on 



Start Controlling 

Now that the system is Hired up, it is 
time to punch up some programs and 
start controlling. The data sheet that 
comes with the RX81 explains a few 



p(i-f r.imming instructions 10 get you 
started, but we need to show off the 
controlling capabilities with a sample 
program such as in Listing I and Listing 
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64K Inside!! 
And under $100! 
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Parts List 

BSR X-10 Control System: 

Heathkit #GDP-1510 
Lamp Module: 

Heathkit #GDP-15I2 
Appliance Module: 

Heathkit #GDP-I514 
ULN2O03 Transistor Darlington Array; 

Mouser #511-L203B 
Magnacraft 5 colt DIP Relays: 

Knapco #171DIP262 
16 Pin Single Ended DIP Jumper: 

Digi-key #RII2-6 
16 Pin Double Ended Dip Jumper: 

Digi-key #RI 16-18 
PC Board. Hobby Board. 
Digi-key #K160-ND 

Dini-kci ^C'l-22 

Digi-key #C5-50 
Computer Continuum expansion board 
2odexRX-8l 
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TIMEWORKS 'TWO 'FER-FREE" 
SOFTWARE SALE. 

Two Once-ln-A-Lifetime Ways To Get Two Super 
Timeworks Programs Free And Save Up To $33.90! 




1. tiUV A TIMEWORKS COMPUTER CONTROL CENTER 
(For Tim ex- Sir clair 1000 and Sinclair ZX-81 Computers.) 

« $ 29.95 



SAVE S 33.90 



TIMEWORKS COMPUTER CONTROL CENTER. 
Effectively eliminates cluttered cables in your work area. On/Off 
Switch eliminates plugging, unplugging. Accommodates all 
brands of 16K, 32K, 64K RAM packs. Provides for one Printer 
andTape Deck hook-up. Holds Software tapes In neat, specially 
fanned pockets. High impact black molded plastic. 3*b" high. 
20" deep. 14'6 "wide. 



2. BUYANYT1MEWORKS PROGRAM LISTED BELOW 

« s 16.95 

GET TWO TIMEWORKS PROGRAMS FREE! 

SAVE $ 33.90 

ON TOTAL VALUE 

MONEY-BACK GUARANTEE. 

If for any reason, you are not completely satisfied, you may 
return the Computer Control Center, in good condition (freight 
prepaid), for a full cash refund. (Software not included.) 



colieclitWes. i6K Rea 



RUSH THIS COUPON TODAY 

MBfl OtabiOulors, P.O. Bo. 321. Dmfield. IL 60015 
ALSO INCLUDE TWO FREE PROGRAMS: 


[ 


Plus pcstago and handling S.90ea. 


sIT - 


ALSO INCLUDE FREE PROGRAMS (S lot 
each one pu rchased) ! 
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Addresses: 

Heathkit, Heath Co., Benton Harbor, 
MI 49022. 

Mouser Electronics, 11433 Woodside 
Ave., Santee, CA 92071. 

Knapp of Florida, Inc., 4750 96th St. 
N., St. Petersburg, FL 33708. 

Digi-key Corp., PO Box 677, Thief 
River Falls, MN 56701. 

Computer Conlinuum, 301-16 Ave., 
San Francisco, CA 941 18. 

Zodes, East Hill, Oakham, MA 
N 
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COMPUTER STANDS 
Power base 

Raised stand forTSIOOO and TS1500. Fitted LOAD/SAVE 
switch, and power ON/OFF for screen clearing. Saves 
wear and tear on connections. Front lip holds computer in 
place. No soldering, comes complete with all necessary 
stand for plugs and cables. 
TS100Q7150Q NEW Spectrum Sound, with build If 
$ 1 9.90 Order ret: PBS1 variable sound amplifier. (PBS2). 

WOBBLE STOPPERS 

At last, a fool proof 
method of avoiding 
TS1000 whiteouts 
caused by Ram- Pack 
wobble. Simply turn tl 
plastic thumbscrew 
until the Ram-Pack is 
held firmly against the 
TS1000. No soldering, 
no stick-on pieces, just 
common sense! Flat or 
tilted models. 





Small flat for TS1OOO715O0 
& Ram Pack. 
$7.90 Order ref:SW 



Large flat or tilted 
forTS1000/1500 
Ram Pack and Printer. 

$8.90 flat ref.LW 

$10.90 tilted 
ref: LXW 



FABULOUS SINCLAIR/TIMEX 
OFFER FOR TS1000 OWNERS 

These are the real thing. TS1000 memory extensions 
made for the USA and specifically screened to stop 
adio interference. Fully Guaranteed for 12 months 
no soldering • easy to fit * simply plug in 
no loss of memory through wobble or whtteout 

" 'computer^ ~ 

41 4 South Evirgnm, Arlington H.lghts. IlllnoO 6000S. 

Please send rel: 

enclose check for S payable to Camp uter Add Ons 

Signature Data 



Occupation 

READER SERVICE CARD 



tri_i thii 



"Try This" feaLurcs short programs lo show off your computer, impress your 
family and friends, and tickle viuir iimnruian.in when SYNC arrives at your place 
Send your contribu lions 10: Try This. SYNC. 39 E. Hanover Ave., Morris Plains. 
NJ 07950. 



Pul the computerin SLOW mode. Press 
RUN and ENTER. Then press various 
keys. Can you control the sire of (he launch 
pad? Our thanks to: 

f>837 Curncgie Dr. 
Richmond, VA 23226 



TS2068: Make these change): 



TS2068: Make [I 



Press RUN and ENTER. Observe [he 
progressive slowing down. This demon- 
strates the use of a (imc/memory com- 
parison. Our thanks to: 

Robert A. Man ion 

1231 Peermont Ave. 

Pittsburgh. PA 15216 !5 
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HATED THE BEST 



TESTIMONIALS PROCLAIM 



NOT JUST A KEYBOARD REPLACEMENT 
BUT AN ENHANCEMENT THAT GIVES 
KEYBOARD FEATURES FOUND ONLY 
ON MORE EXPENSIVE COMPUTERS. 



FOR FASTER & EASIER DATA ENTRY 
WITH YOUR E-Z KEYBOARD . . . 

3 at last, is a large 60 key ''TACTILE 

FEEL" keyboard that plugs into the same 

inectors as the existing keyboard on 

jrZXBl.TIMEX/SINCLAIH 1000 or 1500. 

HERE THE CLICK... FEEL THE SNAP! 
for every key pressed (tactile feedback) 
IT'S THE ONLY KEYBOARD WITH ALL OF 
THESE FEATURES: 




T nex/Sinclair and other products availab 
Send $2. lor information package. Retundat 
with first o ■'■ 



Note: TheT/S iSQOrt 



E-Z HEV 



Suite 75, Dept. CE 
71 1 Southern Artery 
Quincy. Massachusetts 02169 
\I617-) 773-1187 



Oly. Item Unit Coil IKmTotil UnllCoU S * " To '" 

■loyal! ck S89.» 13 95 



CIRCLE 13 ON READER SERVICE CARD 



Hatch Your Nest Egg 



David Draker 




The best pari about money is spending 
it. The worst purl is that eventually the 
money runs out. Calculating how long 
the money will last can be time consum- 
ing and tedious. How frustrating it is to 
complete a lengthy set of calculations 
covering a 20 year period, only to dis- 
cover that you forgot to take into ac- 
count a car purchase in year 14, or that 
you made a mistake in year 3, or that 
you now wish you had used a different 
interest rate in your calculations, 

A colleague of mine who will retire 
soon wanted to know what kind of in- 
come he could anticipate during his 
retirement years. He asked me if I had a 
formula to calculate how long the 
money would last if he received 7% in- 
terest on his severance pay and withdrew 
S300 a month. 

I did not have a simple formula, but 1 
thought immediately of my Sinclair and 
decided to write a program to let the 
computer do the work. 

Program Features 

Estimating future income and expen- 
ditures is difficult because of (he large 
number of factors that must be consid- 
ered such as: initial capital amount, new 
additions of capital, interest rates, in- 

withdrawals. 

Initial Capital 

You begin using the program by 
entering a lump sum amount of capital, 
e.g., your existing savings, a bond com- 
ing due, you equity from the sale of a 
property, your annual savings from a 
raise in salary, an estimate of your inher- 
itance, or simply your dream of your lot- 
tery winnings. Any amount of initial 
capita! may be used. 



The display shows a summary of your inputs and 
prints the years and the amount of capital 
left until it is all gone. 



New Capital 

You may then choose: 1) to add new 
capital in lump sum amounts during any 
5 years, 2) not to add new capital, or 3) 
to add capital in only 1 or 2 years, up to 
a maximum of 5 years. You can select 
any year, e.g. number 4, number 13, and 
number 17. 

Interest Rates 

The program then offers you a choice 
of holding the interest rate constant or of 
varying the interest rate. The rate may 
be your own estimate, or be based on 
information from newspapers, trade 
magazines, your banker, or an invest- 
ment advisory service. 

1) Constant Interest 

If you feel that no one can predict in- 
terest rates or that, with inflation 
moderating, the interest rates will not be 
as volatile as in the last decade, you may 
choose the present interest rate (or a 
more moderate one) and hold that rate 
constant for all the years of the 
calculations, 

2) Varying Interest 

If you have faith in professionals' abil- 
ity to predict financial matters or feel 
that interest rate volatility will continue, 
you will probably choose to vary the in- 
terest rate assumptions. If you choose 
the varying interest rate option, the pro- 
gram recognizes that near term predic- 
tions will be more accurate than longer 
term predictions. This recognition re- 
quires changing the number of years for 
which a given interest rate will apply. 

Since a fairly good estimate of interest 
rates may be possible for the first year, 



the program asks you to specify one in- 
terest rate for the first year. Predictions 
then become difficult. The program asks 
you to specify an interest rale for the 
next 2 years, and a third for the following 
3 years. To this point, interest rates have 
been selected for the first 6 years. Ac- 
curate prediction beyond that point is 
virtually impossible. Thus, the program 
asks you to select a fourth interest rate 
for all remaining years of the calcula- 
tions, probably a moderate rate reflecting 
normal economic times. 

Interest Accumulation 

The next choice in the program is 
whether Or not to leave the capital alone 
for a number of years to collect interest 
before you begin withdrawing money. 
For example, if you have an annuity or a 
savings plan for your children's educ 
tion, you will probably not withdraw 
money for a certain number of years. 
The capital amount will then grow at the 
rate you previously determined, ace 
ing to your selection of interest rales 
the additions of new capital. 

On the other hand, if you intend tc 
gin withdrawing money immediately 
from your capital, you would not select 
this option. 

Withdrawal Rates 

The final choice of the program is ei- 
ther a constant or a varying monthly 
withdrawal rate. 

If you are relatively certain about 
your intended withdrawals and of the 
Stability of the economic environment, 
then you would probably choose a con- 
stant withdrawal rate. 
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If you believe (hat inflation will con- 
tinue, or if you estimate that your with- 
drawal needs will change over the years 
{for example, because of your living ex- 
penses going up or down), then you 
would select the option to vary the with- 
drawal rates. 

The program assumes that your 
prediction of your financial needs will 
probably be more accurate in the near 
term than in the long term. Thus, you 
are asked to select one monthly with- 
drawal rate for the first 2 years, another 
for the next 3 years, a third for the 
following 5 years, and a fourth for all 
remaining years. 

Regardless of whether you select a 
constant or varying withdrawal rate, the 
withdrawals are not introduced into the 
calculations until after the years of in- 
terest accumulation without withdraw- 
als have ended. 

Program Output 

At this point, your inputs are finished. 
The program will first display a sum- 
mary or your selected options and inputs 
and then print the years and the amount 
of capital left until all the capital is gone 

Thus, you will see how many years 
the money will last under your set of 
assumptions. If the results are not 
satisfactory in terms of meeting your 
financial objectives, you can change the 
items and try the calculations again. 



The following three examples dem- 
onstrate the flexibility of "Nest Egg." I 
recommend that you use the FAST 
mode when running this program. 

IJ Retirement 

Upon retirement, many people receive 
a lump sum payment of severance bene- 
fits. Suppose that you retire at age 63 
and receive 110,000. Because of a pen- 
sion, you will not need to withdraw 
money immediately; so you decide to 
leave the capital alone for 4 years to col- 
lect interest. At age 71, you decide to sell 
your house and move to an apartment. 
Thus, you will have both an influx of 
capita! and an increase in monthly living 

LOAD or ENTER the program in 
Listing 1. Press RUN and ENTER to 
start. First, the program will ask you to 
enter the initial capital. Enter 10,000. 
When the computer asks if you wish to 
add new capita!, answer yes, and, upon 
prompting for the number of such years, 
enter 1. The computer asks you to enter 
the year number and the amount of new 
capital. Since at the age of 71 you would 
be at year number S of the program 
calculations (which began at your age of 
63), enter 8 and then enter the capital 
amount (e.g., 60,000 for the house sale). 

Then select interest rates. If you be- 
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lieve rates will change over the years, an- 
swer yes to the computer's questioning if 
you wish to vary the rates. The com- 
puter will then ask for the interest rate 
for the first year (enter 8), the next 2 
years (7), the next 3 years (6.5), and all 
remaining years (4). 

You are then asked if you wish to 
leave the capital alone to collect interest 
for a number of years. In this case, you 
answer yes, and upon prompting for the 
number of years, enter 4. 

Now you are asked to decide if your 
withdrawals will vary over the years. 
Since you are changing accommoda- 
tions, answer yes. Perhaps you also wish 
to increase [he rate of withdrawals to 
cover inflation. Remember that you re- 
tired at age 63 and let interest accu- 
mulate for 4 years until age 67, At age 
71, you will see an increase in expenses 
as you move to an apartment. 

After estimating your monthly finan- 
cial needs, enter upon prompts a with- 
drawal rate of ISO per month for the 
first 2 years (i.e., to age 69), 200 per 
month in the next 3 years (i.e., to age 
72), 600 per month in the next 5 years 
(i.e., to age 77), and 700 per month in all 
remaining years. The dramatic increase 
in the third withdrawal rate is to take 
into account the increased accommoda- 
tion expenses. 



As soon as you enter the last figure, 
the program prepares and displays the 
following summary of your inputs; 

At this point, you can review the in- 
puts to see if you wish to change any 
assumption when you run the program 

Press CONT and ENTER, and the 
program will begin the calculations. 
When the display reappears after about 
10 seconds, it will show 20 years of 
calculations. Note that the amount of 
capital increases to SI 3167 at the end of 
year 4, reflecting the 4 years of interest 
accumulation you selected. The capital 
left then decreases to $9264 at the end of 
year 7 because the withdrawals began in 
year 5. In year 8, the capital increases to 
$69634 as the house sale was included at 
the beginning ofthe year. The next year, 
thecapitalincreasesagaintoS70019.be- 
cause interest income was slightly larger 
than withdrawals. But the next year, the 
capita] decreases as (he withdrawal rate 
changes from S200 monthly to S600 
monthly (i.e. year 10 is year number 6 of 
monthly withdrawals). For the five years 
of $600 monthly withdrawals, the cap- 
ita] declines significantly from S7O019 in 
year 9 to S46188 in year 14. From that 
point, monthly withdrawals of S700 pro- 
duce a more rapid decline to $2722 in 
year 20. Press CONT and ENTER. 
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If your child, as a university student, withdraws 
5250 a month, how long . . . ? 



When the display reappears, il shows 
the last year of calculation, year 21, with 
capital left of S5570. This last figure 
means that after 21 years, you would be 
S5570 in debt, or that your Nest Egg 
would be gone in between 20 and 21 
years. Thus, with this set of assump- 
tions, you would exhaust your money at 
about age 83 or 84. 

Given a realistic life expectancy, that 
situation is probably acceptable. If it 
does nol seem quite enough, then you 
may wish to rerun the calculations, 
changing the amounts of initial and new 
capital, and the years of interest accu- 
mulation without withdrawals, 

ir you wish to test new assumptions, 
simply enter yes when asked by the pro- 
gram if you wish to do so. 

2) Saving Plan for Children i 
Education 

Say upon the birth of a child, you put 
S5Q0 aside as the start of an educational 
savings plan. Say you add an additional 
£500 per year for the next 5 years, and 
then let the money collect interest until 
the child is 18. Suppose (he child, as a 
university student, will need to with- 
draw the money at a rate of $250 per 
month to help cover educational costs 
(presumably in addition to other sources 



of in 



*•) 



Upon prompting, enter 500 as the ini- 
tial capital, and yes, there will be years 
of new capital being inlroduced. Enter 5 
to answer how many years, and, upon 
prompting, enter 2 as the year and 500 
a\ the amount and so on, up to and 
including year 6, If you wish to make a 

answer no, you do not wish to vary 
them "Nest Egg" will then ask you 
what constant interest tale you wish to 
use fur all years. Say you enter 5. Enter 
>es when asked if the capital will be left 
alone to collect interest, and enter 18 as 
the number of years, when prompted. 

Since you have determined to with- 
draw money at a constant rate, answer 
no to the question of varying the with- 
drawal rale. When the program asks you 
for a constant withdrawal rate, enter 
250. 

Upon the 1st entry, the program will 
assemble and then display 8 summary of 
your inputs. They should look like this: 

Because the most simple option was 
selected, there is also enough room on 
the screen for the first 3 years of calcula- 
tions. Press CONT and ENTER. 

Oops! With these assumptions, if the 
student begins to withdraw money at the 
start of year 19, he will run oul afler a 
little more than 2 years. If you intend 



the Nest Egg to last for, say, a three year 
university course, then you will have to 
change some of your inputs, such as the 
amount of initial capital or the amount 
of capital additions. 

3) Perpetual Charitable Bequests 

Suppose your goal is to make your 
name live forever by making charitable 
donations to your favorite cause in 
perpetuity, based on an initial amount of 
money that you will bequeath to a trust 
fund. In order for the donations to be 
made forever, (he annual donations and 
expenses (or withdrawals) must not ex- 
ceed the annual income (or interest in 
this case), Therefote. if you know how 
much interest will be generated in any 
year, you automatically know the maxi- 
mum withdrawal rate for (hat year. 

First, you must estimate (he original 
size of the endowment to the trust fund. 
Say you intend to bequeath SIO.OOO. 
When prompted for the initial capital, 
you would enler 10000. Since you will 
no longer be around after the initial 
donation, you answer no to the question 
of adding more capita! in later years. 
Presumably, you would be doing this es- 
tate planning for some future time, sev- 
eral years away. Consequently, you 
could not possibly make accurate in- 
terest rate projections. Therefore, you 
would probably use a historically av- 
erage interest of, say, 3%. You would 
enter no when asked if you wish to vary 
the interest rate, and 3 when asked for 
the constant rate. 

Since the purpose of the program in 
this example is (o estimate income, you 
will not be making withdrawal calcula- 
tions. Therefore, there is no point to us- 
ing the option of leaving the capital 
alone to collect interest, without with- 
drawals. You would enter no when 
prompted about using this option. 

Again, since you will be making no 
withdrawals, you would enter no, when 
asked if you would like to vary (he with- 
drawal rate, and enter when asked 
what constant withdrawal rate you wish 



The program will (hen : 
your inputs, do (he calculations, and 
print (he results. But be careful: since 
(here are no withdrawals in tbe calcula- 
tions, the calculations would continue 
until you run oul of memory 

From the figures presented, you will 
be able to determine (he income in any 
year by subtracting the capital left in the 
year in question, from the capital left in 
the following year. This income equals 
the maximum amount that could be 
given away during that year minus ex- 
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penses. For example Ihe capital left after 
year 10 is $13,434, and after year 11 is 
S13.837. Therefore, during year 10, you 
could begin perpetual withdrawals of 
S13.837-S13.434. or S403. 

If you began the withdrawals in year 
10, the capital would remain a constant 
S13.434, because you would be with- 
drawiog the exact amount of interest 

In this way, "Nest Egg" can be used 
to determine how long you would bave 
to let the capital collect interest before 
disbursements of a given size were made 
from the trust fund. 

Teaching Value Of The Program 

Although "Nest Egg" is flexible and 
directly applicable to several different 
situations, its true value is what it cao 
teach about programming the Sinclair to 
solve everyday problems. The main 
points to be learned are summarized 
below. 

Use of GOTO and GOSUB for 

Calculations 

In spite of a potential 250 different 
combinations of variables in the pro- 
gram, there is only one formula line; 
1240. This approach is possible because 
in principle, "Nest Egg" does only one 
set of tasks: it calculates the result of 



adding iocome and subtracting with- 
drawals. 

The complication is that there are sev- 
eral definitions of both income and 
withdrawals. For example, there is only 
one interest variable in the formula (Q), 
but there are potentially 5 different in- 
terest rates, or 3 definitions of Q. 

In order for the correct definitions of 
the variable to be selected (e.g., the cor- 
rect interest rate), it is necessary to 
initialize 26 variables (lines 2 to 27), use 
three GOSUBs (lines 1180, 1210. and 
1220), use three lines to interchange 
variables under specified conditions 
(lines 1190, 1200, and 1230) as well as 
use a conditional loop (line 1270). 

Initializing the variables is required 
because all variables must be present in 
the program even if they are not used in 
the calculations. If a variable has not 
been initialized by the program or input 
by the user when running the program, 
the computer will print an error message 
and end the running of the program. 

The three GOSUBs set the conditions 
for changing the value of the variables in 
the formula line. For example, Q in line 
1240 represents the interest rate. 
GOSUB 3000 changes Q to F, G, H, and 
1. depending on the year number, and 
thus introduces varying interest rates 



into the single line formula. These three 
GOSUBs are supported by lines 1190, 
1200, and 1230 which change the for- 
mula variables under conditions not cov- 
ered by the GOSUBs. 

Changing Year Values 

The "Nest Egg" faces a problem in 
telling the computer what year it is from 
the point of view of each variable. For 
example, you chose varying interest 
rates, 3 years of capital accumulation, 
and varying withdrawal rates. Year 6 of 
the program would be year 6 for interest 
rates, year 3 for withdrawals aod no year 
at all for interest accumulations without 
withdrawals. 

The problem is to make each year 
equal to the actual year of the calcula- 
tions. In this example, the formula must 
use the first year of withdrawals in year 
number 4 (i.e., after 3 years of interest 
accumulation without withdrawals). 
Thus, the computer must be made to see 
withdrawal year number 1 as year num- 

This problem was resolved by three 
methods. In Ihe above example, GOSUB 
3300 defines the year as the year of the 
withdrawal plus the total years of in- 
terest accumulation without withdraw- 
als. Thus in the above example, the year 
number would be I (of withdrawals) +3 
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(of interest aecummulation), or year 
number 4 This approach was used be- 
cause of the possibility of expressing [he 
relationship between these variables 
indthctiiuiically. 



aethod v 



1 for II 



years of capital additions 
mathematical relationship 
since any 5 years could be selected with 
this option. Each uf the 5 years was as- 
signed a separate variable value. When 
the actual year value equals this specific 
variable value, then the computer seeks 
the related new capital to add to the 
existing capital. This process is carried 
out in GOSUB 2500. 

A third method was used for years of 
interest accumulation without with- 
drawals, because this option posed yet 
another problem. The years of this vari- 
able are the same us the years of calcula- 
tions, except that at a predetermined 
point, the years of interest accumulation 
cease. Thus, line 1200 removes any ref- 
erence to this option once the related 

does so by making the formula with- 
drawal variable (E) equal to 0, only if it 
is a year of interest accumulation with- 
out withdrawals. 

User Friendly 

"Nest Egg" is user friendly to the 
point that seporate docu 



required for its operation. Documenta- 
tion would be required, however, to fully 
express the flexibility of the program, 
and its various applications, 

"Nest Egg" takes the user step by step 
through the selection of options and in- 
put of data. A table summarizing the 
selection of options and inputs is dis- 
played, prior to the actual calculations. 
The results of the calculations are dis- 
played along with a year number for 
ease of reference. Finally, the user is 
given the option of changing the inputs 



by running the program again. Through- 
out the program, the only inputs re- 
quired from the user are numerical 
inputs and the words "yes" and "no". 
This user friendliness, however, is mem- 
ory consuming. 

Modifications Tn Expand The Program 
You can modify the program to in- 
crease its capacity to meet all possible 
circumstances posed by the user. 

The most obvious change is to in- 
crease the number of choices within the 
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You can change the program by increasing the number of 
choices in years of capital additions, in interest rates, and 
in withdrawal rates. 



three variables of I) new years of capital 
additions by continuing the WA and XA 
series of variables beyond (he existing 5 
to the number desired; 2) varying in- 
terest rales, by adding more interest 
rales, or by changing the number of 
years during which the rates pertain; 
and 3) varying withdrawal rates, by add- 
ing more rates, or by changing the num- 
ber of years during which the rates 
pertain. 

Such changes would require further 
changes in the subroutines that govern 
access to the formula line. The latter two 
changes are not recommended because 
the degree of accuracy in predicting fu- 
ture interest rates or financial needs, is 
not sufficient to justify rewriting the pro- 
gram or to ask the user for additional 

The first possible expansion could be 
handled a better way. The more years 
that are allowed for new capital addi- 
tions, the more the option resembles a 
saving feature. So why not add one? 

A saving option could be modelled 
partly on the new capital addition lines 



and partly on the withdrawal lines. Since 
the user will not have both net 
withdrawals and net savings in the same 
years, the only time that net savings can 
occur is before the withdrawals begin. A 
similar condition has already been cre- 
ated with the option of collecting in- 
terest without withdrawals in the first 
years of the calculations. 

The task, then, would be to 1) ask for 
the year numbers and the monthly sav- 
ings rates (this input could be user- 
proofed by having the program reject 
years that exceeded the last year of in- 
terest accumulation without withdraw- 
als), 2) assign variable numbers in a 
similar way to new capital additions in- 
puts, 3) add the savings to the formula 
calculations in a similar way to the selec- 
tion of varying withdrawal rates, 4) have 
a subroutine lo change the value of !■■ in 
the formula to a minus saving rate (E g . 
if the savings rate were S200 per month, 
the subroutine would change E to -200 
giving the expression -l2*-200, or 
+ 2400. In this way, the formula vari- 
able intended to represent a withdrawal. 
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This latter approach 
modify the original intent of "Nest Egg" 
without necessarily changing the actual 
programming. If fewer than 5 years of 
new capital addition are used, the 
remaining number of years can be used 
to add monthly savings. For example, if 
you have no years of new capital lump 
sums, but have 5 years of monthly sav- 
ings, simply multiply the monthly sav- 
ings by 12 to obtain an annual rate, and 
enter the data as if it represented lump 
sum capital additions. 

Again if you do not use all 5 years for 
capital additions, you can use the 
remaining years for lump sum with- 
drawals For example, you can introduce 
the purchase of a new car into the 
calculations (say in year number 8) by 
selecting the new capital additions op- 
tion, and then entering 8 (the year num- 
ber) and -9000 (the car cost). The minus 
sign in front of the car price will require 
the program to treat the entry as a with- 
drawal, in spite the options original in- 
tent of making additions. 
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Changes made to the actual program- 
ming also would require changes in the 
lines summarizing the user's inputs. 

Line Notes; 

2-17: Initialize main variables. 

40-50; Input initial capital. 

EO-530: Make decision on adding new 
capital; input new capital additions. 
Each year has a different variable name 
(WA to WE) related to the capital 
amount (XA to XE). After each year's 
input, the program checks to see if thai 
is the last input to be expected by 
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comparing variable W (number of years 
of new capital additions) to the variable 
S (the number of years input so far). 
550-690: Make decision on varying in- 

710-760: Make decision on accu- 
mulating interest without withdrawals; 
input number of such years. 

780-930: Make decision on varying 
the withdrawal rates; input the rates, 

950-1130: Display a summary of the 
options and inputs. Note that the print- 
ing of any tine is governed by a con- 



'bich defines 
whether user has selected the related op- 
tion. E.g., lines 1010-1040 are printed 
only if the variable F is greater than O. 
Since F is the first of the four varying in- 
terest rates, it must be greater than O 
only if the user selected the option of 
varying the rates. If the user selected the 
constant rate, these lines would not be 

1180-1230: Introduce the subroutines 
and conditional statements for selecting 
the correct variables for inclusion in the 



BEST KEYBOARD AVAILABLE! 




For Your 
ZX-81/TS-1000 

□ Includes Shielded Case 
C Fully Warranted for 90 Days 
D Now In Stock 
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PRICE 



fkZ£l 



If you're tired ot rial knowing whether your data got entered or tired ol poking data in with one or 

two fingers, then it's time to upgrade your ZX-S1 to e full site, professional keyboard. 

KD-81 FEATURES DEALER INQUIRIES WELCOME 

• Full size keyboard with 41 keys expansion module to be plugged in 

• Two color silk screened key tops tor easy • Keyboard comes with own cables 

' ,Bsdin B • Keyboard esse holds both keyboard and 
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TfS 2040 PRINTER '89.95 PAPER (3-ROLLS) '7.95 

r SAMWOO MONITORS GIVE YOU A BETTER PICTURE 
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■SSI 12" Green 1124.11 •Himniwurettir. 11.34'. 
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I16K RAM MODULE IMX-16KP) '49.95 , 

I G4K RAM MODULE (MX-64KP) : 99.0U ! 



SUNTRONICS 
: CO., INC. 



213-644-1149 1-800421-5775 
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calculation formula. 

1240; The formula line: A = capital; 
9/1CO = interest rate, and 12*E = 12 
times the monthly withdrawal rate. The 
subroutines and conditional statements 
substitute variables within the formula, 
but do not change the formula itself. 
Variable A is changed by subroutine 
2500; Q by 3000 and the conditional 
statement in 1230; E by 3500 and the 
conditional statements in 1190 and 1200. 

1250-1270: Prim the results of the 
calculations; return the program to 1 180 
to calculate the neit year; the process 
continues until the capital is exhausted; 
i.e., until A is no longer greater than O. 

1500-1520: Input the constant interest 
rate; program goes to the line following 
the last varying interest rate line. 

2000-2020: Input constant withdrawal 
rate; program goes to line following the 
last varying withdrawal rate line. 

2500-2560; Select amounts of new 
capital to be added to the initial capital 
depending on the year number; change 
the value of the related variable A in for- 
mula line 1240. 
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3000-3540: Select any of four with- 
drawal rates depending on the year num- 
ber and the number of years (J) allowed 
for interest to accumulate without 
withdrawals. Thus LET Y = J + 1 
means, in effect, that, if the year of the 
calculation equals the number of years 
without withdrawals plus 1. you should 
use the withdrawal rate applicable in 
year 1 . This process changes the value of 
the related variable E in line 1240. i 
A copy of "Nest Egg" is available on cas- 
sette for $9.95 from the author. 
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SINWARE is pleased lo announce the 
definitive assembly programmer's aid 
for theTStOOO/1500. 

HOTZ-II 

assembler lo the disassembler and 
debugger ol the original program. HOT 



Would you like to freeze the upper 
pari of your display screen? With "Split 
'n Save" you can! While the information 
in the lower portion is appearing and 
disappearing, any test or graphics in the 
upper portion remain on view. 

For a demonstration of "Split 'n 
Save," enter and RUN the program in 
Listing 1. 

The heart of this program is the sub- 
routine beginning at line 900, which 
adds as many enter codes to the end of 
the last frozen display line as there are 
lines being frozen. This tricks the com- 
puter into thinking that display line is 
loaded immediately below the frozen 
zone, rather than at the top of the 
screen. Now CLS, PRINT AT, PLOT 
and UNPLOT will act accordingly! For 
example, make this alteration and see 
what happens: 

1 10 PRINT "THIS" 

To add "Split T n Save" to your pro- 
gram, insert the following lines: 

DIM AS(N) 
N is the number of frozen display lines. 

PRINT AT N.O; AS 
This reserves N spaces in the last frozen 
display line. If your program is PRINT- 
ing on this line, you can add AS to it, 
{See line 90 in Listing 1.) In any case, 
the total number of display characters 
must not exceed 32 (including the N 

GOUSUB 900 
This turns on the "Split 'n Save" feature. 
Place it immediately after the program 
line in step (2). 

GOSUB 1000 
This turns off the "Split 'n Save" 

Also, place both subroutines at the 
end of your program, 

"Split 'n Save" has one peculiarity: 
display line is not at the top of the 
screen, so lines 22 and 23, which contain 



Line Notes 

40: Clears screen before freezing. 
30: Creates N spaces. 
(30: Loop prints in frozen zone onfc 
90: Adds N spaces to end of last fro- 

100: "Split -n Save" on. 

1 10-210: Display function will not 
feet frozen zone. 

230: "Split 'n Save" off. 

240: Clears entire screen. 

900: Location in DFILE of the first of 
the N spaces 

910: Loop replaces each space with 
ENTER. 

10OO: Must clear lower part of scree 
before turning off "Split 'n Save." 

1010: Loop to reset each of the N e: 
tra ENTERS to zero. 

Lti'lrv 1. Spill n S."<: Dtmonicrallmi. _ 



mbles directly lo 
B lo check a ROM 
ougn what you've 



deletions, searches, block moves and 
fills. A powerful relocate command 
allows you to readdress and move any 
block of Z80 code, including HOT Z 
itself. The single step debugger keeps 
track of register values, runs to break- 
system lets you book up your own 



■.) HOT Z-ll is S24.95 & n/ri. 



Z-TOOLS 

Marge BASIC programs, renumb 

tapes. Both low and high-RAM vs 
sions on one cassette tor S14.95 E pJ 

Z EXTRA 



STEP 



Single-step anO breakpoint execution 
tor BASIC programs. Great lor 
learners. On cassette. $14.95 & pltt. 



SINWARE 

Box 6032 
Santa Fe, NM 67504 
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Chaining Programs 
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The Problem 

From time lo lime we have [wo pro- 
grams or more [hal we warn lo combine- 
perhaps a main program and a subroutine. 
Obviously, (his can be done if they are 
both typed in tram scratch. 

However, what do we do when one 
program is on the computer and one is on 
tape or when both are on tape? If we 
attempt to LOAD a program from tape 
into the computer when it already has a 
program resident, we find that it will erase 
the first program. We could type in the 
second program, but we certainly would 
like to avoid that much work. Some com- 
puters have a MERGE command to ac- 
complish this, but the 8K ROM does not 
include a MERGE command. 



When one program is on the computer and one 
is on tape, we need a MERGE command, but 
the 8K ROM does not have it. 






i"the 



programs by the method developed 
this article so that a program on tape can 
be LOADed in the computer when a 
program is already in RAM. 

The method in outline is: I) Protect 
the resident program from erasure by 
POKEing a copy of it above RAMTOP. 
This area of memory, once created, is 
unaffected by LOAD, SAVE, and NEW. 
21 Now LOAD the other program from 
the tape in the normal manner. 31 POKE 
the original program into the program 
area immediately above the LOADed pro- 
gram. Now you have access to both pro- 
grams which can be RUN. SAVEd and 
EDITed. 

Now let's apply the method. Suppose 
we have two programs. A and B, which 
we want to chain together, with B fol- 
lowing A. We will illustrate the process 
for the TS1Q00 with the Sample Programs 
A and B below. 

Hnrokt Miller. Ri. 2. 8oi 2330. Dayton. GA 



chain A and B, 

Step I: Check the line numbers. 

Before chaining, you must be sure that 
none of the line numbers in Program B 
are used in Program A because a line 
already on the computer wilh a given line 
number is replaced by a new line entered 
with the same number. If you plan ahead 
and assign relatively high numbers in Pro- 
gram B, you can avoid having to renum- 
ber the lines in Program A. You may 
want to use aline renumber utility losave 

Slep 2: LOAD lor ENTER) Program ft 
We musl modify Program B so that 
whenever it is LOADed. a copy is auto- 
matically placed iPOKEdl into a pro- 
tected region of memory, i.e., above 
RAMTOP, so that it will not be cleared 
when Program A is entered or LOADed, 
This is done through steps 3-6 below, but, 
when it has been done once, it never has 
10 be repeated. 

Sample Program B 
1000 PRINT 1 
1010 PRINT 2 
1020 PRINT 3 
1030 LET A=4 
Sup .'/ Dl'il'i'/ihiw j/k- program she. 
Since the program area begins at 16509 
and ends at D-FILE-1 (see the chapter on 
the organization of memory in your 
manual), you can determine size by typing 
in the immediate mode (without a line 
numbcrl: 

PRINT PEEK 16396+ 256*PEEK 16397- 
16509 



This yields the number of bytes in the 
program. Let us call this number «. Note : 
All italicized letters in lines and listings 
below must be replaced by their appro- 
priate values prior lo execution. For 
Sample Program B. n = 54. 

Slep 4: Calculate ike new RAMTOP. 

Begin with the RAMTOP value for 
your system: IK = 17408: 2K = 18432: 
16K = 32768. Subtract n. Lei's call the 
answer r. If you have 64K. omit this 
calculation and use r = 8192. For Sample 
Program B, r = 18378. 

Step 5: Modify Program ft 

To Program B add. with the appro- 
priate line numbers, the following: 
STOP 

FOR 1=0 TO n-/ (line >■) 
POKE (H-fl.PEEK (16509+11 
NEXT I 
STOP 
Replace n-l in line j> and r with the appro- 
priate values. For Sample Program B. this 
would give; 
2000 STOP 
2010 FOR 1=0 TO 53 
2020 POKE 118378+ fl.PEEK 116509+11 
2030 NEXT 1 
2040 STOP 

Step 6: SAVE Program B. 

Save this program, e.g., SAVE "BB". 

Slep 7: Adjust RAMTOP. 

Move RAMTOP down n bytes by the 
following steps, llf you have 64K, omit 
this step. I 

a) After replacing n with the appro- 
priate value and carrying out the calcu- 
lations, enter the following line in the 
immediate mode: 
POKE 16388.256*(1 + INT m/256l,-n 
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(r\) THE ZX (W 
V^/ COMPILER vw " 



commands/func'ior 



til 2-2944 $20.00 

THEZX 
ASSEMBLER & DISASSEMBLER 






neni of ai 



fffl 3-29-31 (1S.00 

SOFTWARE ON EPROM 






EPROM CARTRIDGE KIT 



e 2716. 2732, or 2764 



THEZX 
SERIAL PRINTER INTERFACE 



CINAGRO SOFTWARE 



155 Seventh St, 
Rochester, INLY. 14609 
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PtUJSETTE 



FEATURES 

• Premium Quality Tape 

• Precision 5 Screw Cassette 

• Labeled Both Sides 

• Packaged In A Norelco Box 

• Guaranteed Against Defects 

• Freight Is Paid On All Orders 

COMPUSETTE 

10 MINUTES 15 MIN PER SIDE) 50 FT. OF TAPE 

Package of 25 $20.00 (80<t ea.) 

Carton of 100 $70.00 (70s ea.) 

Carton of 500 $330.00 (66c ea.) 

COMPUSETTE + 

n MINUTES (10 MIN. PER SIDE) I0O FT. OF TAPE 

Package of 25 $22.50 (90* ea.) 

Carton of 100 $80.00 (80* ea.) 

Carton of 500 $365.00 (73* ea.) 

COMPUDISK 

SINGLE SIDE, DOUBLE DENSITY. B« INCH DISK 

Package of 10 $23.00 ($2.30 ea.) 

Package of 50... .$1 10.00 ($2.20 ea.) 
Package of 1 00.. $200. 00 ($2.00 ea.) 

SAVE 10% 



EACH 

CASSETTE 

INCLUDES 

THE NORELCO 

CONTAINER 

TEXAS 
RESIDENTS 

ADD 5% 
SALES TAX 



R SERVICE CARD 
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CASSETTEi 



. j COMPUTER GRADE' 
jjJS^ DATA TRAC 

^^BLANK CASSETTES 




C-05, C-06, C-10. C-12. C-20, C-Z4, C-30 



From the leading supplier of Computer Cassettes, 
new. longer length C-12's (6 minutes pet side) prout 
the extra few leel needed lor some 16K ptograms. 



<Z>' 



• Money back guarantee. 



Jjt, 5(JIJ C 12 i 







US Call: 213/700-0330 '=;£' 
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DUPLICATING 
SERVICE 



Ptone 
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ADVERTISEMENT 

For 16k TS1000, 1500 & ZX31 

20 Programs 

on 2 cassette tapes 

for Ihe amazingly low price of 
not $39.95.. .nol $29.95.. .ONLY $19.95 

FREE TRIAL OFFER! 



package viiih 211 programs on 2 casselle Ijpt 
many firms arc charging for a single prugrai 

In .i.Utlitiii these null initial proerjnui .ippt.il I" 
segment of die market Wiih Hit HOMI-LAC. 

h.iv,.. „nly nilc pilskacv lo lIl.tlUi.L't. .111,1 .1 aprie: 

volume. Furthermore. w« have pn programmer 
penonally wrote all iht programs. 

Ques1li.ni Whal qualified you la "rile sach 1 



building j personal computer fin mj hteh school ■.ti- 
ll 1%.'. Bui being a computet cspi'rl docs nol. by ii- 
fy line M creale a qualiiy home software variety pack 



it HOME-PAC is the ideal 
inner. All ihe programs at. 

|bs cniirc HOME-PAC w 



aaniV. scientific K n i I'm cram- .nth .,- UK IKIIY 1 IIMS. 

ANIMALS. STAT] SIICS. SI 1R l\\ iDLK. CHECKBOOK 
BALANCER. LOAN ANALYSIS. COMl'l -SKETCH, to name 



■.i, ■':,':,,, lIUMI-.-l'AL ihtrJ. .uJ ;vi!i.,.- 
i:t.i.ii. ..mi tn-iiutii.'ii- ,,:■ iiii.-.liliitli-.-i in 


Wat of all. (he pro- 

i! j lily. Bui don't lake 


Question: How doe 


vour free [rial offer 


work? 


Answer: The HOME-PAC is such a Irenic 

are .illern.!: .iii.i.i.r. 1(1 Jay money hail 

1;. iUllitL.i. ,:.-,|,lt.:i..|i-a^.-.! Stnt;.';. 1, 


iricc will he prompt- 
urn Ihe HOME-PAC 


Questioi,: Ho» can 


reader:, take advantage of this nu-rlsk 


owlets, mis monci 
direct from this ad. 
price of S! 9.95 pin 
SIMPLEX SOFTW 
Mcrchoatville. N.J. 

user:. speed ordering 


tmi cheek in imiiity ..i-Jl-i for purchase 
SKK1 lii t.iver -hippine .aid Ii.inJlriic. to 
RE, 120 N (emu- Sired. IX-pt. A7. 
iSlov Masicr faiJ* Visa customer in- 

i-i . tl It,: Mi'Mit.: i.:ssi N 1 itn 
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For Sample Program B. this gives: 
POKE 16388.202 
b) After replacing n and I with the 
appropriate values I- = 67 for IK, 71 for 
2K. 127 for 16K| and carrying out the 
calculations, enter this line in (he im- 
mediate mode: 
POKE 163B9.2-INT (n/256) 
For Sample Program B, this gives; 
POKE 16389.71 
c| Press NEW and ENTER. While [his 
erases whatever was in memory, it also 
moves RAMTOP down n bytes. 

Step 8: Put Program B above 
RAMTOP. 

LOAD and RUN the routine at liner in 
the modified version of Program B. e.g.. 
LOAD "BB" and RUN 2010. A copy of 
Program B is now above RAMTOP and 
cannot be erased by subsequent LOADs, 
SAVEs. or NEWs. 
Step °: LOAD Program A, 
LOAD Program A from tape (if you 
are entering Program A. hit NEW and 
ENTER to get rid of Program B). 
Sample Program A 
100 PRINT "A" 
200 PRINT "B" 
300 PRINT "C" 
400LETB=4 
Step 10: Determine the si 



A. 



of Program 
Determine the number of bytes in Pro- 



gram A just as you did with Program B in 
Step 3 above. Let's call this number m. 
For Sample Program A. m = 42. 
Step II: Adjust Program A. 
Add the following short routine to Pro- 
gram A. replacing n-1. m, and r by their 
appropriate values and adding the appro- 
priaie line numbers: 

STOP 

FOR 1=0 TO n-1 (liner) 

POKE(16590+m + l),PEEKlH-l) 

NEXT1 

STOP 

REM (type in ri-6 A's) 
This REM line sets aside a total of n bytes 
for Program B to fit into. The value 16590 

between 10 and 99. For each additional 

digit inn add 1 to 16590. If you expect to 

chain these two programs again, SAVE 

this modified version of Program A, e.g., 

SAVE "AA". For Sample Program A the 

lines would be 

500 STOP 

550 FOR 1=0 TO 53 

600 POKE (16632+D.PEEK 118738+11 

650 NEXT 1 

700 STOP 

800 REM Hype in 48 A's} 

If your Program B is very large, you 
might want to use the technique discussed 
by Jasper Kump (SYNC 3:2, p. 60) to 
reduce (he drudgery. 



Step 12: Execute the chaining routine. 

Type in 

GOTO Une i 
This replaces the REM line in Program A 
with Program B. In our example this 
would be 

GOTO 550 

Step 13: Delete the separating lines. 

Delete the remaining lines that separate 
Programs A and B, In our example, delete 
lines 500, 550,600,650,700. 

Step 14: Restoring RAMTOP 

(Optional), 

if you are short on memory and no 
longer need the copy of Program B above 
RAMTOP. SAVE your chained program, 
and return RAMTOP to its original lo- 
cation by unplugging the computer. Then 
turn on the computer and LOAD the 
chained program again. 

Conclusion 

as many programs as RAM space permits. 
Also, since the modified versions of the 
programs have been SAVEd. chaining A 
and B an subsequent occasions is greatly 
simplified: 



1) Reserve n bytf 

2) LOAD "BB" 

3) LOAD "AA" 

4) GOTO i 

51 Delete the 5 ui 



above RAMTOP. 



HAVING LOADING 
PROBLEMS? 




GET A Z-DUBBER 



The Z-Dubbei connects between the 
recorder and ZXBO/81/TS1000 computer, producing 
a much better signal for the computer to read. The 
Z-Dubber also allows you to connect two cassette 
recorders together to make perfect baclrup copies. 
Satisfaction guaranteed. Only S3 1.95 plus SI. 60 
shipping. 
ADD $2.50 EXTBA OUTSIDE US, CANADA OB MEXICO 

SEE YOUR LOCAL DEALER OR CALL: 

(206) 236-BYTE 



OMNTTRONg (» 



PO BOX 12309 DEPT.G01 
SEATTLE, WA 98111 
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Bit by Bit Harry Doakes 



10101101 

1 

10100101 



The computer sees every number as a string of 
just 8 bits; it can look at and change just one 
bit by TEST, SET, and RESET. 



This means "lest bit 4 of register A." Bil 
4 is the/i/l/i bil from the right; remember, 
(he first bit is called "bil 0". As you can 
see. (here is a zero in bil 4. Consequently, 
(he zero flag of the Z80 will go up. 



When we use numbers in a computer, 
we usually think about (hem as whole 
numbers. Generally we do not think of 
(hem as bytes, and we certainly do not 
(hink about (he fact that everything in 
(he computer is ultimately a bunch of 

This lime we will take a look at bits— the 
smallest pieces of information a computer 
can handle — and how the ZS0 processor 
in your ZX/TS computer can manipulate 
them. You may never need most of these 
instructions, but it is a good idea to know 
something about them anyway. Then we 
will do something very different— we will 
look at how to use the Zilog Z80 CPU 
Programmer's Reference Guide. 

Bil Wise 

What is a bit? 

Bit is one of the oldest pieces of com- 
puter jargon. It is short for "binary digit" 
—just the first and last letters, pushed 
together. A digit is one of (he numerals 
that make up a number. The value of a 
number depends on what the digits are. 
and what position each digit is in. Binary 
means the number is in base 2. In base 
10— the decimal counting system we norm- 
ally use— we have 10 different digits; 0. 1. 
2, 3. 4. 5, 6. 7, 8. and 9. In base 2. we have 
only 2 different digits; and 1. Thus, the 
first few numbers in binary look like this; 
I, 10. II, 100. 101. 110, HI, and 1000. 

We already know that a regular ZH0 
register or a single byte of memory can 
hold a number from to 255 decimal. In 



base 2, that is between and 11111 111. 
Notice (hat the number 111 111 II is 8 
binary digits long. The Z80 is called an «- 
btl processor because the largest value its 
regular registers can hold is 8 bits long. 

Your manual has a chapter on counting 
in both binary and hexadecimal, and why 
these number systems are important to 
understand when you are programming a 
computer. 

One Bit at ■ Time 

Up until now we have mainly dealt with 
numbers in the computer the way we see 
them, i e . as whole numbers. 

But the computer sees numbers dif- 
ferently. Every number stored in the com- 
puter—in ROM, RAM. or a register— is 
just 8 bits to the computer. Think about 
that a moment, ft is important. Since the 
computer sees each number just as a string 
of bits, there is no reason it cannot look 
at. or even change, just one bit of a number, 
leaving the other 7 bits alone. 

In fact, the ZBO processor does so by 
using the instructions test, set. and reset. 

TEST 

The test instruction. BIT. tests one bil. 
For example, suppose that register A con- 
tains the number 45d. It would look like 

binary: 00101101 
bit number: 76543210 
The 8 bits are numbered to 7; bit 7 is on 
the far left, with bit on the far right. 

Now suppose your machine code pro- 
gram uses the instruction 
BIT4.A 



BIT3.A 
Bit 3 is not 0, but I. So the 
would come down. 

You can use the BIT in 
jump instructions such as JP Z or JR Z to 
make your program do different things 
depending on whether a bit is a or a 1. 
For example. 
B1T4.A 
JR Z, branch 
would be something like this in Basic: 

IF [BIT 4 OF A)=0 THEN GOTO 240 
Of course, you cannot say that in Basic 
since there is no "BIT" function. But you 
can do it in machine code. 

SET 

You can also force a particular bit of a 
particular register to become either I or 
0. The set instruction, SET, will set the 
bit to i ; (he reset instruction, RES, resets 
it toO. For example, suppose register A is 
45d. In binary it looks like this: 

00101101 
Now. if you used the instruction 

SET 7.A 
register A would have a value of 

10101101 
or 173d. The difference is (hat bit 7. on 
the far left side, has been set to I. 
Then if you used the instruction 

RES3.A 
register A would took like this: 

10100101 
Bit 3 has now become a zero, and register 
A has a value of 165d. 

Get the idea? SET makes sure that the 
bit is 1 : RES makes sure that the bit is 0. 
That will not always change the value of 
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the number: if you try to set a bit that is 
already 1 . or reset a bit that is already 0. 
nothing will happen. However, if you do 
a SET or RES. you will know for sure 
what (he bit will be. 
What good is knowing that? Well. sr. 






■it he 01 



For example, when you use the ROM 

'" CALL 16. the character whose 

printed on 



II, Howt 






itbea 



value 
these 

berbelween0and63orl28and 191 (the 
only exception is the ENTER code, 1 18). 
These numbers all have one thing in com- 
mon: bit 6 is always zero. If bit 6 is I, the 
system will crash. To keep that from 
happening, you could use the instruction 

RES6.A 
before you 

CALL 16 
Then you would know for sure that bit 6 
is zero and that the CALL will not crash 
the system. 

BIT. SET. and RES can be used with 
any bit of any of the regular-size registers: 
A, B, C. D, E, H. or L As usual, you can 
also use register pair HL as a pointer to a 
byte in memory with these instructions. 

Shifting Gears 

You can also move bits in a register. 
That should not be a surprise. After all, 
to the Z80. a number is just a line of bits. 
You can shift them down through a register 
in one direction or the other with a shift 
instruction. Or, if you like, you can run 
the bits around in a circle with a rotate 



We have already encountered the shift 
instruction in dividing and multiplying by 
2. A shift left instruction (SLA] moves ail 
the bits to the left one position. For ex- 
ample, suppose that register C holds 203. 
In binary it looks like this: 

11001011 
After a "shift register C left" instruction 
(SLA C) it would look like this: 
10010110 

Notice that all the bits moved one po- 
sition to the left, and a zero was added on 
the far right side at bit 0. The original bit 
7, on the far left side, seems to have 
disappeared. But it is not realty gone. In 
case you need that bit, the carry flag 
keeps track of it. If the bit was 1. the 
carry flag goes up: if the flag was 0. the 
carry flag goes down. The process looks 
si'moihing like this: 

carry flag register ■• 

In short, a zero is pushed in on the 
right side, and the left bit drops into the 
carry flag. If the number is less than 128, 
ill is instruct ii in lias [he effect of multiplying 
it by 2. 

There are two "shift right" instructions 
that can be used to divide a number by 2. 
The first is the "shift right logical" ISRL). 
It pushes a zero in on the far left at bit 7; 
bit 0. on the right, drops into the carry 
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flag, like this: 

— » register — -- carry flag 
There is also a "shift right arithmetic" 
instruction ISRA). This one works a bit 
differently: instead of pushing a zero into 
bit 7, il just leaves it alone. However, it 
also shifts everything down, and bit 
once again drops into the carry flag. This 
instruction is used because sometimes bit 
7 is used as a "sign" bit. When that is the 
case, it is important that bit 7 stay the 
same when the number is shifted: 

U. register — ■■ carry flag 

The Circle Game 

Now comes the interesting pan: getting 
the registers of the Z80 to go around in 
circles. You can do this with one of the 
four "rotate" instructions. 

"Rotate left" (RL) works like this: 

1) The carry flag is pushed into the 
right side of the register at bit 0. 

2) Everything moves over one bit. 

3) Bit 7 drops into the carry flag. 
It looks something like this: 

carry flag -• register - — - carry flag 

"Rotate right" (RR) is just the oppo- 

carry flag — » register — » carry flag 

As you can see. the bits actually do go 

in a circle, If. e.g., you did nine RR H 

row, register H would 



end up exactly as il had started. But it 
does take 9 not 8. rotates, since the circle 
includes the carry flag. 

You can lighten up the circle by using 
the "rotate left circular" (RLCI and "rotate 
right circular" (RRC) instructions. These 
instructions actually rotate just the eight 
bits of the register in a circle. RLC moves 
everything to the left, and bit 7 becomes 
the new bit 0. RRC moves everything to 
the right; bit becomes the new bit 7. In 
each case, the bit (hat gets bumped to the 
opposite end is also copied into the carry 
flag. If the bit is 1. the carry flag goes up; 
if the bit is 0. the flag comes dowp. 

Perhaps this all sounds interesting, but 
pretty useless. Why would anyone want 
to run the bits of a register in a circle? 

Actually, these instructions are usually 
used with register pairs to multiply or 
divide by 2. For example, you can divide 
a number in register pair BC by 2 with 

SRLB 
RRC 

Here is what happens: the "shift right 
logical" instruction shifts all the bits in 
register B to the right, dividing it by 2. Bit 
0. of course, gets pushed into the carry 
flag. But we want that bit to become the 
new bit 7 of register C. So the "rotate 
right" instruction gets that bit from the 
carry flag and pushes it into the left side 



IT'S SO EASY 

To expand your computer when you have 
the Solutions 

Solutions is proud to announce the arrival of THE EXPERIMENTER'S 
SOLUTIONS BOOK. It will show you how simple it is to add sophisti- 
cation to your Timex Sinclair 1000. Here are some examples: 

• A Buffered Expansion board that allows (or a great number of quick and 
strong connections. 

• Different types of Parallel I/O. 

• The use of Parallel I/O to control AC and DC circuits. 

• RS232 Serial Communications. 

• Parallel Printer Interface. 

• Real Time Clock 

And more! 
Written in a clear, easy to follow style everything is included; wiring 
diagrams, software listings, parts lists, theory ol operation, etc. There is 
also an introduction to help you understand the Timex Sinclair Expan- 

THE EXPERIMENTER'S SOLUTIONS BOOK $9.99 

Don't forget Solutions also carries an ever expanding line of business 
and educational Software. 

SOLUTIONS 

P.O. Box 1144 

Plscataway, N.J, 08854 



CIRCLE 50 ON HEADER SERVICE C. 



WR A will not change the value in register A, 
but it guarantees that the carry 
flag is down. 



of register C, moving everything else to 
the right and dividing il by 2. It looks 
something like this; 

— register B —scarry flag 
carry Hag —register C —carry Hag 
You can multiply register pair BfJ by 2 
with this set of instructions: 
SLAC 
RLB 
Once again, you can use these in- 
structions with any of the regular 8-bit 
registers, or by using register pair HL as a 
pointer to a byte in memory. 

Let's Get Logical 

We already know about the ADD and 
SUB instructions, which lei you add or 
subtract a number with what is in register 
A. Along with these "arithmetic" in- 
structions, there are also three "logical" 
instructions: AND. OR. and XOR. 

Each of these instructions compares a 
number with register A, one bit at a time. 
The two values in bit are compared, 
and the result goes in bit of register A. 
Then the bit Is are compared, the result 
going into bit I ; then the bit 2s are com- 



pared, and so on through bit 7. Exactly 
what the result of each comparison is 
depends on which logical instruction is 
being used. 

For example, when AND compares two 
bits, the result is 1 only if both bits are 1. 
If either bit is 0. the result is 0. 

When OR compares two bits, the result 
is only if both bits are 0. If either is I , 
the result is 1. 

XOR. sometimes called the "exclusive- 
OR," is a little different. When XOR 
compares two bits, if the bits arc the 
same, the result is 0; if the bits are different. 
the result is 1. 

A few eiamples will show how these 
operations work. 

AND is often used to find out whether 
a particular bit is I or 0. For example. 

register A: 10010100 

AND 00000100 

result: 00000100 
You can use the AND instruction, then a 
jump depending on whether bit 2 is one: 

AND 4 

IR NZ, branch 
However, you can do the same thing with 



a BIT instruction: 
BIT2A 
JR NZ. branch 
AND can also be used to i 
particular bit is zero. For exa 
register A: 10010010 
AND 11111101 
result: 10010000 
i usually do the sami 



in RES 
ORc 



be used to make sui 
For example: 

" 10010010 



thing with 
a particular 



OR 






10010110 
Of course, you can get the s 
with a SET instruction. 

XOR is really the only one of these 
three instructions that does something 
unique: it can "flip" a bit. For example. 

registerA: 10010010 

XOR 10000000 

result 1:00010010 

XOR 10000000 

result 2: 10010010 
Notice how bit 7 has been reset in result 
I. then set again in result 2. To do this 
using SET and RES instructions you would 
have to do something like Figure 1. 

There is one other thing you should 
know about the logical instructions: no 
matter what the result is. they always 
bring down the cany flag. Whenever you 
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e [he carry Flag is down. 



will nut change the value in regisler A 
in you figure out why?): it just guarantees 
it the carry flag is down. 



A few months back, we put together a 
program thai reversed everything on the 
screen. To demonstrate how the XOR 
instruction can be used, this time we will 
make the screen "flash" by switching what 
is on (he screen from regular characters 
to reversed characters and then back again. 
The routine also demonstrates how you 
can put a "pause" in your machine code 
programs— just as you can in Basic. 

The program is in Figure 2. Since it is 
such a short, simple routine, there are no 
machine code variables. Register C keeps 
track of how many limes the screen has 
been reversed, ft starts at 2 and then 
drops by 1 each time through. When tl 



aches : 



i the i 



These 



This "flips"! 



in from the line labeled "start" 
down to "delay" is (he routine that revetses 
the screen. It checks each byte, beginning 
at the start of the display file. If the byte 
is a regular character, it is reversed using 
the instruction 

XOR 128 
it 7 of the character, (If bit 7 
s a regular character: when 
bit 7 is 1, the character is reversed, I 

If the character is an ENTER (character 
code 1 18), it is not XORed; instead, register 
B is decremented. Register B starts out at 
22; after all 22 lines an the screen have 
been reversed, register B is 0, and the 
reversing routine is finished. 

Take a careful look at the section starting 
at the line labeled "delay." This is the 
"pause" routine. Here is how it works: 60 
times each second the computer sends a 
picture to your TV screen, andf, every 
time it does, it reduces by one the system 
variable called FRAMES. However, the 
top bit of this double-sized variable is 
always kept as I, so that FRAMES is 
always a number between 32768 and 
65535. 

At "delay" we put FRAMES in register 
pair HL, and put 15 in register pair DE. 
Then we subtract DE from HL with the 



OR A 

SBC HL,DE 
The SBC instruction (SuBlract with Cany) 
will subtract DE from HL-but it will also 
subtract one more from HL if the carry 
flag is up. That can be useful sometimes, 
but not here. We use OR A to make sure 
the carry flag isdown.soweknowwe will 
get the correct answer to HL minus DE. 
Next we SET bit 7 of register H. Now 
HL holds the same number that FRAMES 
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jumping back to "loop" until at last they 
are the same; then it goes on to decrement 
register C and either reverse the screen 
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DELAY: 


LD HL, (FRAMES 
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IM> 




LD DE, 15 


B7 






XDR A 


ED 52 






SBC HL.DE 


CB FC 






SET 7,H 


54 






LD D,H 


5C 






LD E,L 


2fi 34 




LOOP: 


LD HL, (FRAMES 


B7 






XOR A 
SBC HL,DE 
















DEC C 



Otherwise, you will not be able to sec the 
screen Flash. 

The Guided Tour 

By now. if you have been following this 
series of articles, you know something 
about most of the instructions of the 280 
microprocessor. We have covered such 
things as registers and flags, loading and 
jumping, calls and compares. And until 
now. I have explained what each machine 
code instruction does and how it works as 



them 






3 explore the in 



"pause" routine with any machine code 
program. Depending on what value you 
load info DE, your program can pause as 
little as 1/60 of a second or as long as 9 
minutes. Since machine code works so 
fast, sometimes that is a very good thing 

Use the Basic programs in Figure 3 to 
load the "flasher' routine into high memory, 
(hen try it out with a short program such 
as in Figure 4, ft will work in as little as 
IK RAM. but it does need the 8K ROM. 



of the Z80 in detail. We will do that with 
a little book that is packed with all sons 
of technical information: The ZSO CPU 
Programmer's Reference Guide. You can 
get a free copy of the book from Zilog. 
the company rhat designed the Z80. by 
writing roZiiog, 1315 Dell Avenue, Camp- 
bell, CA 95008. Be sure to mark your 
letter "Attn: Tech Publications" and ask 
for the guide by its full name. 

The guide is filled with charts, diagrams, 
and explanations, and— as we will see— a 
few surprises as well. 

More Registers? 

The surprises start on page 2 of the 
guide, with a diagram of the registers of 
the Z80. Some of the registers look familiar. 
In the "main register set" we can spot A. 
B. C D, E. H. and L, along with the flags 
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register, register F. But you will notice 
that, right nex! to that diagram, there is 
another set of registers that looks just like 
ihe first one — the "alternate register set." 

These registers are just exactly like the 
first set. This is a "spare" set. Like a spare 
tire, it can come in handy for a program- 
mer, though usually you can get by without 
it. When your program uses the "exchange 
renisters" instruction, 

EXX 
it is as if you have jacked up your Z80 
processor, taken off registers B. C. D, E. 
H, and L, and put on the spare registers. 
To get the original registers back, you 
just use another EXX instruction. 

But it is not a good idea to use these 
spare registers in your machine code pro- 
grams. The Basic interpreter program in 
your computer uses some of these registers 
to keep track of what is going on in Basic. 
Using the spare registers may crash the 
computer or make your Basic programs 
act very strangely. 

You can also exchange register A and 
the flags register with their spares. That 
happens if you use [he "exchange registers 
A and F" ' 



EX AF.AP 
— but do not do it! 

Why not? Because the Timex and Sin- 
clair computers use the alternate register 
A for putting things on your TV screen. 



Sixty limes every second when you .ire in 
"slow" mode, your 2X81 or TS1000 stops 
what it is doing and goes to work sending 
information to the TV. The TV wi" 
wait, so the computer does not have 
to check on register A. or do any othei 
kinds of "housekeeping." 

Do noi use the alternate registers. 01 
the special- purpose registers I, R, IX, ot 
IY, for any machine code routines on (he 
Sinclair and Time* computers. If you do. 
you will probably crash the system. That 
is right— you should not use any of the 
new registers on page 2. That is why we 
have not looked at them before. For pro- 
gramming on the ZX80. ZX81 . and TS 10C0. 
they might as well not exist. 

Hoi Off Ihe Grid 

On pages 4 and 5 you will see some 
familiar information in a new form. Page 
4 contains a grid for instructions in the 
"8-bit Load Group." That means they are 
load instructions that move numbers be- 
tween regular-sized registers or single bytes 
of memory. (Remember, the ZBO is called 
an 8-bit processor because its regular 
n/jiisters h.indle 8 bits at a time.) 

You can use the grid to translate an 
instruction into the numerical code that 
the ZBO processor understands. Along the 
top side of the "8-Bit Load Group" grid 
are the names of "sources"— the registers 



and places in memory that a number can 
come from. Down the left side are the 
possible "destinations " — places a number 
can go. To use the grid, you simply choose 
a load instruction — a source and a desti- 
nation. Then find the place where the 
column of the source and the row of the 
destination meet. That is where you will 
find the hexadecimal number that matches 



For example. 






LDA 

This loads the value in register B into 
register A. Register B is the source; register 
A is the destination. Follow the "B" column 
down and the "A" column across, and 
you will see that (hev meet at the number 
78 178 is in hex. or base 16.1 

Now turn to the "Character Set" ap- 
pendix in the back of your ZX81 or TS1000 
manual. Look down the column headed 
"Hex" until you find the number 78, You 
will find that 78h corresponds to 1 20d —and, 
just as expected, it also corresponds to 
the machine code instruction LD A.B. 

The appendix and Ihe grid both contain 
the same information. The appendix is 
organized with the instructions in numerical 
order, the guide, according to what each 
instruction does. Each is handy to have, 
though most people find it easier to use 
the grid for translating ir 
Ihe numerical codes. 
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Partial Pascal 

Bring Tape Under Control 
Partial Pascal makes tape easier and 

stores output ..o tape in buffers in RAM. 
When a buffer is full (or when your pro- 
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LD C(HL) 4E 

LDE.4 IE 04 

LD([8418),A 32F2 47 

You will notice that the grid only gives 
you the first part of the instruction. As 
usual, you still have to translate the rest 
of the instruction into the appropriate 
numbers, whether decimal or hexadecimal. 
for the second or third byte of the in- 



Every thing You Ever Wanted 
to Know About... 

Page 5 has, in compact form, a tre- 
mendous amount of information about 
each 8-bit load instruction. 

For example, the first line tells us all 
about loading information from one register 
into another. (The small "r" means any 
one of the regular registers. Look down 
at the bottom of the page under "Notes" 
and you will find a note that tells you just 

What does it say about the instruction'; 
First, it shows us exactly what happens 
when the ZBO processor performs the 
instruction. The arrow shows you where 
the number moves— to the first register 
(the destination! from the second readier 
(Ihe source). This simple system for indi- 
cating what happens can be very useful, 
especially if you are exploring an instruction 
that you have never used before. 

Next, it shows what happens to the 
flags when the ZBO performs the instruction. 
Some instructions will always raise, or 
set, a particular flag: others will always 
lower, or reset, the flag. Some instructions 
will affect a flag depending on the result 

In this case, none of the 6-bit load 
instructions affects any of the flags. That 
is what the black dot under each column 
means— that the flag is not affected. The 
note on "Flag Notation" at the bottom of 
the page shows the effect on (he flag: 
. = Not affected 
1 = Always raised (or set) 
= Always lowered (or resell 
= Effect depends on the 
result of the instruction. 

Some of the flags are really useful only 
for specialized, complicated tasks, but three 
of them can be very handy. We already 
know about the zero flag and the carry 
flag. Information about them is in the 
columns headed with the letters Z and C. 
The zero flag is usually raised (or set— the 
words mean the same thingl when an 
addition or other operation results in a 0. 
The carry flag is raised when the result is 
greater than 255. or less than 0. However, 
some instructions will affect these flags in 
ways you might not expect. Do not try to 
guess— always check the chart to be sure 
ol how flags are affected. 
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When you translate an instruction into numerical 
code, the "No. of bytes" column reminds you of 
how many extra bytes are required. 



One other useful flap is die sign flag. If 
the result is greater than 127, i.e.. if bit 7 
is one instead of zero, the S flag will often 
. (Remember, bii 






■sign' 



e the 



le of the flag comes from. I 
Like most Z80 manuals, the guide uses 
the words "set" and "reset" rather than 
"raised" and "lowered" for flags. These 
are jargon words, but they are the jargon 
the guide uses. So (o avoid confusion, we 
c them too. Just remember 



means [lie flait is up: ' 
One o " 



n this cl 



s the 

nbe 

very useful: the column headed "No. of 
bytes." This column reminds you of exactly 
how many bytes long each rype of in- 
struction should be. When you translate 
an instruction into numerical code, that 
can be a big help. I: may keep you from 
forgetting how many extra bytes some 
require. 



Once over Lightly 

Pages 6 and 7 give the same information 
for load instructions for the register pairs 



and double-sized registers — the " 16-Bit 
Load Group." 

Pages 8 and ° cover the exchange, 
transfer, and search groups. Though there 
is no space to explain these instructions 
in detail right now. you might want to 
take the time to look at the "symbolic 
operation" column. You may be able to 
figure out what each of these instructions 
does jus! from the grids and charts, now 
[hut you know how to read them. 

Page 10 covers 8-bit addition and sub- 
traction and the logical instructions. Page 
II includes some general arithmetic in- 
structions such as NEC, ulong with a few 
special control instructions. In general, 
you should not use the "Miscellaneous 
CPU Control" instructions on your Sinclair 
orTimex computer: most of them stand a 
good chance of crashing the system. 

Then the guide continues through the 
rest of the instructions: 16-bit arithmetic; 
jump: rotate and shift: test, set, and reset: 
call; and so on. The "input" and "output" 
instructions are reallv only useful if you 
• ' ier;thi 



infor 



it the 



structure" of the Z80. 

At the very back of the guide is a very 
technical section— all about three special 
chips that arc often used with the Z80 
processor. If you have some background 
in digital circuit design, you may find this 
section interesting and useful. If not, do 
not worry. You do not need to know 
anything about the PIO. CTC. or SIO to 
program your ZX80, ZX81. or TS1000. 

Coming Attractions 

Next time, we will return to some really 
practical machine code programming: we 
will look at a way to draw circles on your 
screen. Maybe you think it takes the SIN 
and COS functions in Basic to draw a 
circle, but, as we will see, you can do it 
better and faster with a simple algorithm 
that draws a circle four limes as fast as 
SIN and COS-and that is still in Basic. 
In machine code, it is really fast. 

If you have comments or questions about 
machine code programming, or something 
is not quite clear, let me hear from you. 
Be sure to send along a stumped, self- 
addressed envelope if you need a reply, V 
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Search and Replace Routines 



The routines in Figure I and Figure 2 
are designed to search through a pro- 
gram and replace all occurrences of one 
character or keyword with another 
(keywords are represented with one 
byte, too). The routines can all be en- 
tered directly from the keyboard into a 1 
REM line. 

All characters and most keywords can 
be accessed directly by pressing the cor- 
rect key or combination of keys except 
the keywords printed above the key out- 
lines. To enter these, first enter the 
keyword THEN, followed by the desired 
keyword. Then backtrack with shift 5, 
hit DELETE to erase THEN, press shift 
B, and continue. Figure 1 is a print-out 
of each routine, while Figure 2 has the 
assembly, along with the characters used 
for each i 



_Flt«n 



Two < 



given; version I is for replacing any 
character, such as the letter A or 
keyword PRINT with another letter or 
keyword. Version II is for replacing only 
string variable names. Version I will do 
this too, but version il will not replace 
numeric variable identifiers with the 
same letter as the string variable 
identifier. 

Three routine variations — A, B, and 
C — are included for each version. The A 
routines are for one-time type use. The 
character to be replaced (marked with a 
single asterisk in the Figure 2 assembly), 
and its replacement (double asterisk), 
have to be entered manually, either by 
editing line I or POKEing (addresses are 
given in the footnotes). 



Search your program and replace i 
occurrences of one character or 
keyword with another. 
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DRUGS & BUGS 

An Antibiotic Selection Program 



For Physicians On Tape 



TIMEX-SINCLAIR 16K 



Send name and I 
William 0. Loess 
1871 CorgnadO* 



EI|M>nudrJv>nH1BK| 



I. M.S. EITEiriKK 



COMPARE OUR IDEA 

-A SYSTEM - 
TO ANYBODY ELSE'S It 



umn) printer, 320-K disk drivu 
protector, and computer desk. 

Ask about our 700 magabyre 
disk. II will plug inlo any BSJ3 
{Used on "Dragonslayer") 
Writs or call us tor our complf tc 
Tlmexsoftwara and hardware 

While Lightning 

Route 4 Box 2240 

Lulkln.TX 75801 

(409) 632-3757 
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The B routine will flip-flop two 
characters each lime it is run, without 
requiring any editing. If you want a rou- 
tine to change all PRINTS to LPRINTs, 
and vice-versa, then routine B (version 1) 
is best for this applicalion. 

The C routines keep track of the last 
character changed to, but the replace- 
ment character must be entered man- 
ually by editing, or by POKEing. If you 
want to interchange AS, BS, and CS in 
your program (for differently formatted 
files, for instance), then add a Basic rou- 
tine that will let you pick one and will 
poke its code into address 16537 (for 
version II), When routine C is run, it 
will change whatever string variable is 
presently used to the one specified. If 
you use numeric variables A, B, and C 
to hold the format limits, you can use 
routine C, version I, lo change string 
and numeric identifiers simultaneously. 

I will run through version I quickly 
(version II is basically the same, except 
as noted). Enter 1 REM from version I, 
routine A — use Figure 2 and check 
yourself with Figure 1 . Enter lines 2 and 



is well 



All i 



by « 



entering 
RAND USR 16514 in theimmediate 
mode (without a line number). Do this, 
and the AS in tine 2 and A in line 3 
should now read BS and B. Edit line 1 
and change it to routine B (also change 
lines 2 and 3 back to AS and A). Try 
running routine B several times, slop- 
ping with AS and A. Now edit line 1 and 
enter routine C, and run it. Note that 
now both 16525 and 16530 hold the let- 
ter B, If routine C is run again, it will 
not change any characters. Enter POKE 
16530, CODE "C and run routine C 
again. Now enter LET LS-"E" and 
POKE 16530, CODE LS. and run the 
routine once more. Version II is the 
same as version I, except the replace- 
ment character is held at address 16537 
instead of 16530. (P 
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FOR CASSETTE SEND 19,95 US TO: 
XOR P.O. BOX <t«5. STRATFORD, 
ONTARIO, CANADA MSA 6T3 



IF ONLY YOUR 
COMPUTER COULD TALK... 


ZXTALKER 

ifir * 


ZXPANDER •- 


103/24/831 
ho:57:i6l 


A-D 
CONVERTER 
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FORT WASHINGTON, PA 



LEARN HOW 
TO USE A 
COMPUTER 






■TIMEX COMPUTER INCLUDED WITH 
< YOUR TRAINING -Plugs Into any TV 

* •SEND FOR_FREE_FACTS| 

f ICS "COMPUTER TRAINING. Dipi eaaai 



Bubbles 




The weekly meeting of our Central PA 
Times/Sinclair Users Group was com- 
ing up quickly, and I had promised a 
demons! ration of my new TS206B com- 
puter. I needed a special program fast to 
show off some of its new features. 

As I slipped the TS2068 from the box, 
I wondered if it was free of defects and if 
it would operate properly for (he demon- 
stration. With little lime for testing, it 
occurred to me that the demonstration 
program could also serve as a test for the 
proper operation of at least some of the 
features of the computer, I hooked it up 
and switched it on. Everything seemed 
to work fine, so far. Thumbing through 
the manual, t made notes for my 
program. 

The completed program "Bubbles" is 
found in Listing 1 . The screen display in 
Figure 1 shows a typical printout. The 
desired results were achieved: a program 
for the TS2068 thai is short and simple, 
thai provides some degree of testing for 
proper operation, and that demonstrates 
several of the new features of the 
TS2068. (And, yes, the computer has 
performed flawlessly since it was first 
switched on.) 

Whal does the program do? It gen- 
erates circles of random size placed ran- 
domly about the TV screen. Screen 
border color is changed randomly each 
time a circle is drawn. All the while, ran- 
dom musical notes of random duration 
arc produced. At random times, Ihe 
screen clears and a new pattern of circles 
is created. The total effect is arresting 
and is guaranteed to draw smiles. 

"Bubbles" demonstrates some fea- 
tures that are not found on (he TS1000, 



such as the BEEP and CIRCLE com- 
mands, sound, and high resolution 
graphics. But this little program barely 
scratches the surface of the sound, 
graphic, and color capabilities of this 
remarkable new computer. Books soon 
to be released by the Times Computer 
Corporation and other sources, along 
with articles in SYNC will describe in 
depth how to use these more sophis- 
ticated capabilities. 

We found one more use for "Bub- 
bles." When displayed on a color TV in 
the corner of, e.g., a space age living or 
working area, it provides a kind of High 
Tech Environmental An, a moving, ab- 
stract, tonal computer painting. 



Line Notes: 
2: Sets the screen border color. 
10: Generates a value, z. for a circle 

24: Generates a duration for the 
BEEP commands and uses the value of; 
in M-kvi ilic pitch of the beep. 

25: Checks to see if a circle centered at 
x,y with radius z will fit within the limits 
of the TV screen. Jf the circle fits, the 
next line is executed. If the circle will 
not fit, (he program jumps back to line 
10 to generate new circle coordinates 
and radius. 

30: Draws the circle. 

35: Checks to see if the current value 
for I falls between 50 and 60. If it does, 
then the screen is cleared. 

40: Returns to the beginning of the 
program. *■ 
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Watch Where You 

Are Going Sharon ZardettoAker 



In many games you need to know if 
something is already in the space where 
you are about lo print another character. 
Whether you are firing a missile at a target, 
having PacMan gobble dots, or checking 
for a dead end in a maze, the method is 
the same: calculate the new position tor 
your moving object, check that spot on 
the screen before moving the character, 
and continue the program according to 
what is found in that spot. Regatdless of 
which ZX/TS computer you are using, 
the theory is the same; the techniques, 
however, are quite different. 

Display Files 

The display file is the portion of the 
computer's memory that keeps track of 
what is stored on the screen. The location 
of the TS1000/1500and ZX81 display file 
depends on the length of your Basic pro- 
gram. The address of the prim position in 
the display file is stored in addresses 16398- 
16399. You can find this by: 

PEEK 16398+256'PEEK 16399) 

On the TS2068 the display file has a 
permanent address, but it is arranged in 
such a manner that simply PEEKing it 
will not do you any good. The SCREENS 
command, however, is made especially 
for checking the display: 

SCREENS|10.15) 
will return the string thai is in the tenth 
row, fifteenth column. SCREENS does 
have limitations: not all characters will 
be "recognized.'' However, the asterisk is 
one that registers, so it will be used in our 
game program. 
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) illustrate how to "look ahead" 



nthe 



Both programs begin in the same way: 
20 asterisks are printed on the screen at 
random positions and a "G". representing 
the gobbler, is printed at the center. The 
cursor control keys (unshiftedl will move 
the gobbler around; line 50 waits for a 
key to be pressed. 

The new gobbler position must be cal- 
culated without changing the variables 



that store its current position because we 
will need those coordinates to print a 
space at the old position to give the illusion 
of motion. Variables for the new row and 
column are introduced at lines 60 and 65: 
the new positionsare calculated using the 
logical AND instead of IF-THENs to make 
the program shorter. The column number 
increases if 8 is pressed, decreases if 5 is 
pressed, and soon. 

A Parting ol the Ways 

When we check what is printed in the 
newly-calculated position, the two programs 
lose their similarity. 

For the TS1000, it is necessary to move 
the print position without actually printing 
anything: this is done at line 70. Once the 
print position is placed at the new spot, 
we PEEK there. If the character code for 
an asterisk (23) is found at the new position, 
line 75 sends the program to a gobbling 
subroutine which, by alternating FAST 
and SLOW, makes the screen shake. 

The TS2068 version is much simpler: if 
the SCREENS of the new position is an 
asterisk, a BEEP is sounded. 

The programs differ in another respect. 
On the TS2068. the gobbler is erased before 
the check is made. This is simply because, 
for the best effect, the gobbler should 
disappear, the tone should sound, and the 
gobbler reappear, in that order. 

Once the gobbler has been erased (line 
80 in Listing 1, line 70 in Listing 21. it is 
reprinted in the new spot by changing the 
regular row/column values to equal the 
new row/column values and looping back 
to line 45. 

These programs are simply for demiv 
stration purposes. They need a lot of work 
to function as real games, e.g.. some error 
trapping to keep the row/column numbers 



A ZX/TS Celebration in Boston 

Dennis Krill 
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On October 22, 1983, the Boston 
Computer Society's Sinclair-Timex User 
Group celebrated their Second Anniver- 
sary at the Boston Park Plaza Hotel. 

And what a celebration it was, with 
exhibits, seminars, and new Timex/ 
Sinclair product announcements! Croup 
Director Sue Mahoney and her staff 
(Will Stackman, Jack Hodgson, Jeff 
Parker, Beth Elliot, Bob Masters) or- 
ganized what must be considered the 
premier Timex/Sinclair event in the U.S. 
Participants included: Timex officials; 
Sinclair Ltd. representatives; vendors of 
hardware, software, books and publica- 
tions; and users. Exhibitors came from 
San Francisco to London and Atlanta to 
Toronto. Top that off with over 1000 
visitors, and you can imagine the level of 
excitement. Events ranging from ex- 
hibitions to seminars overflowed the 
meeting rooms. 

Message from Sinclair Research Ltd. 

Maggy Bruzelius, Executive Vice- 
President, Sinclair Research Ltd., as- 
sured attendees that, although Clive Sin- 
clair has taken an interest in pock- 
et-sized television (to be available in the 
U.S. in early 1984) and the development 
of an electric car, he is also maintaining 
his desire to provide computers and 
equipment at the lowest cost. She also 
staled that the research division will 
continue to investigate and evaluate 
computer related possibilities and 
applications. 

U.S. Connection 

A superb demonstration and dis- 
cussion conducted by Dan Ross, Vice- 
president, Timex Computer Corpora- 



Timex will make available both technical and 
supportive information to vendors who 
want to support the new machines 
with hardware and software. 
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The audience was first treated to an 
analog/digital "Timex" watch generated 
and operated by the new Timex Sinclair 
2068 color computer. The display On an 
RGB driven monitor was clear, crisp, 
and bright (the value of a monitor over a 
common TV was obvious). 

His next statements must be consid- 
ered as among the most important assur- 
ances offered by any computer manufac- 
turer. Mr, Ross told the assemblage that 
the Timex Corporation will be an 
"open" company! That is, both technical 
and supportive information will be made 
available to those vendors who desire to 
support the new machines with hard- 
ware, software, and related peripherals. 
This is definitely good news for vendors 
and users alike. He emphasized that the 
Timex Computer Corporation recog- 
nizes the need for third party vendors in 
order to be a success in the volatile per- 
sonal computer industry. By providing 
as much aid and information as possible, 
users, vendors, and the corporation itself 
will derive the maximum benefit possible. 

New Products 

While the Timex Sinclair 1500 (black 
and white video with on-board 16K 
RAM) is in reality an updated TS1000, 
programs and upcoming peripherals are 
going to be compatible. This is certainly 
most important to those of us who have 
invested in previous software and hard- 



ware. It also means that all TSIOOO users 
will be able to keep pace with advancing 
technology. Another important aspect of 
such compatibility is that a 16K RAM 
pack can be used with the TSI500 to 
provide a 32K machine. The TS150O 
will list at under S80. 

A new hardware device, referred tn as 
the "T" dock, plugs into the RAM port 
of either machine to allow the use of car- 
tridge-based software. Thus, program 
loading will be instantaneous. Again, the 
technical aspects will be made available 
to third parry vendors. 

And speaking of program loading, it 
seems that Timex sympathizes with the 
problems we have all experienced. Sit 
down and get ready for this next new 
product. Timex will make available 
(probably as you read this) a Digital 
Tape Recorder! The expected list price 
will be under S50. 1 can't wait to give my 
system the gift it needs. 

For those who want a mass storage 
device, the micro-drive is nearing com- 
pletion. Details of its operation were not 
available, but I can tell you that it will 
be about the size of two stacked cassette 
cases. The interface will plug into the 
RAM port and will not add to the "wire 
clutter" we now suffer. 

Interest in a Modem is high. With a 
target price of S100, the Timex-devel- 
oped unit seems worth waiting for since 
it will be available by mid-'84. It, too, 
will operate on all Timex machines. 

January/Februaty 1984 ° SYNC 



For Ihe Times Sinclair 2068, an item 
referred to by Mr. Ross as the Cha- 
meleon is being investigated. Once 
plugged in. the Chameleon will let Spec- 
trum software run on the new Time" ma- 
chine, thereby opening to users a large 
amount of readily available software. 

The TS2068 has Atari compatible joy- 
stick ports on both sides of the keyboard. 
While some may scoff at this capability 
(and I, for one, do not care to sec 
computers used for "games"), the joy- 
stick will provide easier operation of one 
program in particular! VU-3D. Being 
schooled in architecture with an interest 
in graphics, I have been tracking CAD- 
CAM development for the past 10 years. 
In that time I have "played" with sys- 
tems costing $50,000 to SI 20,000 (some- 
one else's, of coursel). With the TS2068 
and VU-3D program, I can generate 
similar graphics and investigations in my 
own computer room for '/ laa 'be cost! 

Let me explain the display generated 
by the computer and Mr. Ross, Using a 
pre prod net ion program, a 3-dimensional 
outline of a glass was called to the 
screen. Then it was rotated (the display 
paused a fraction of a second between 
movements) to the desired position, A 

called, and, before our eyes, all the lines 
behind the front surface began to dis- 
appear. Then a light source position was 
defined and entered. When the shade 
command was called, bright surfaces 
and shadows appeared. The result was 
impressive. Combining this program 
with a graphics pad will provide any 
user with an excellent system. Everyone 
should have this program in his Tile, if 
only to impress friends. 

Mr. Ross's final demonstration was a 
Scrabble game with a 12,000 word 
vocabulary. While the game has four- 
player capability, it was more interesting 
watching the computer play against it- 
Self. Although it is still in the planning 
stages (de-bugging, licensing, etc.), my 
wife and I eagerly await its release. 

Judging from these presentations, the 
future of the Timex Computer Corpora- 
tion certainly looks bright. Providing 
third party vendors with technical 
information will broaden support for 
Timex's computer line. With more peo- 
ple producing, it appears to me that the 
Timex computers (1000, 1500, 2068) 
will continue to grow with advancing 
technology. 

Seminars and Workshops 

There was information available for 
anyone, from the beginner to the expert. 

A gratifying demonstration was pre- 
sented by Dr. Gregory Coffin, Director 
Urban Schools Collaborative, North- 
eastern University, Eight students and 
their teacher, Judy Fields, from the 



Timilty Middle School used TS1500s to 
demonstrate the teaching of computer 
literacy. The students at first seemed 
nervous and quite aware of the audience. 
That changed, however, when they en- 
tered their names to the screen. From i 
that point on they worked diligently and 
quietly. 

Brent Jeffries discussed applications 
of data storage and word processor 
programs. 

Bill Russell's discussion of the ins and 
outs of starting your own cottage in- 
dustry provided much-needed informa- 
tion for prospective hardware and 
snfiwarc producers. 

Bob Masters demonstrated the uses 
and ramifications of VU-Calc and The 
Org;: 1 1 0.T programs. 

Joanna Grammon, a booking agent, 
told of her application of data filing pro- 
grams in conjunction with her work. 

Dr. Sandra Hutchins' seminar on com- 
puter literacy was directed at educators. 

Paul McGarry presented interesting 
biomedical instrumentation applications 
using LheTSlOOO. 

Dr. Bill Corba discussed an integrated 
curriculum package (K-12) based on the 
TS1000. 

Alger Salt demonstrated his uses of 
the Volem and the Hunter board. 

Dennis Krill gave an overview of 
word processing programs, complete 
with loading problems. 

Rita Carr ran a program on an 
TS2068 written by Bob Orrfelt. It dem- 
onstrated the sound capabilities of the 
machine by playing "Maple Leaf Rag." 

All day long the Boston Computer 
Society Sinclair-Timex User Group pre- 
sented exhibits including a history of 
Sinclair and Timex computers, a ma- 
chine language clinic, a chess exhibit and 
tournament, and a demonstration of 
how to write and play adventure games. 

The vendors' room was bristling with 
activity one hour before the Celebration 
beganl On display were the latest soft- 
ware, peripherals, books, publications, 
and speech recognition systems. A robot 
controlled from a TS1000 piqued the in- 
terest of young and old alike. And a sur- 
plus computer pans distributor was on 
hand to provide the "tinkerers" with 
food for thought. 

From the amount ofactivity provided, 
it is obvious that much information was 
made available to those who attended. 
But more importantly, everyone was 
given the opportunity to meet and inter- 
act with people who, prior to this event, 
were only names or voices on the phone. 

Sue Mahoney and her staff not only 
made the Second Anniversary of the 
Boston Computer Society Sinclair- 
Timex Group a true "Celebration," but 
also demonstrated the overall value of 
third parly vendors and user groups, ^i 
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Las Computadora^dejCosta Rica 

Ken Berggren 




Costa Rica has been described as an 
island of saniiy in tumultuous Central 
America. Wiih strife in Nicaragua and 
civil war in El Salvador to the north and 
the United States' uneasy ally Panama to 
the south, Costa Rica maintains stability 
and close ties to the U.S. Although the 
Costa Rican economy has taken a fall in 
the past few years, it appears that even 
that has stabilized. All in all, Costa Rica is 
a delightful place to visit and a nice place 

I came to Costa Rica a little over a year 
ago to teach science at Colegio Meiodista 
(Methodist High School). This year I be- 
gan giving classes in computer program- 
ming as well. 1 use the Sinclair simply 
because it is cheap. The economy is on 
an even keel, but it is still not moving 
very fast. 

Even though the Sinclair is cheap, it is 
an excellent tool for teaching Basic pro- 
gramming and about computers in gen- 
eral. The graphics are not too impressive, 
but they make up for that by being easy 
to use. SLOW is very slow but for learning 
that can be a boon. The students can 
almost watch each step being performed 
on the screen instead of instantly seeing 
the final result. One of my students who 
has had some experience with other com- 
puters thinks that the Sinclair is much 
better because you do not have to type 
out P-R-l-N-T. All of the commands are 
already written for you. 

The one serious problem with the Sin- 
clair. RAM pack crashes, worried me a 
great deal as I was planning the course. 
But the RAMstrap solved the problem. 1 
have not had a RAM pack crash while 
using the RAMstrap. 



SLOW is a boon for learning; students can 
almost watch each step as it is 
performed on the screen. 



1 start the course with simple graphics 
using the PRINT AT and PLOT com- 
mands. Then 1 introduce variables and 
how the computer does arithmetic. Most 
of my studentss are eighth graders so 1 
only mention the more advanced mathe- 
matical functions. 1 do not spend the time 
to explain them at that level. Next, I 
present the IF statement. Among other 
things, the students use it to build some 
simple controlled loops. Later, the FOR- 
NEXT loop is presented as a shortcut to 
do the same thing. 1 also give them strings. 

My method comes straight from the 
"How to Solve It" series in Creative Com- 
puting magazine. I find that it is very 
effective. At the begining of the class I 
explain some newcommand or technique. 
Then I present a problem for the students 
to solve using what they have just been 
given. After that. I am there to answer 
their questions and help them if they get 

A typical "help" session goes like this: 
"Mr, Berggren, this computer is stupid! 

Look at what it is doing!" 

"It's only doing exactly what you told it 

to do. Let's look at the program step by 



d that English is 
the second language of most of my stu- 
dents. That causes no real problems. Still, 



it is interesting to explain the NEW com- 
mand, have them watch its effect, and 
then see in their notes. "NEW — para 
borrar todo" (to erase everythingl. Al- 
though the class is in English, I encourage 
them to use whntever is easier for them in 

Besides my computer classes, I am also 
Vice-President of the Computer Club of 
Costa Rica. (The title sounds more im- 
pressive than it is). Most of the members 
have Sinclairs: again because they are 
cheap. However, there are more expen- 
sive computers represented, too. In the 
club meetings we share information about 
computers, hardware, software, books, 
etc... The club has just begun a project to 
build a Sinclair controlled weather sta- 
tion. Our present goal is to gather and 
process data on temperature, humidity, 
and barometric pressure. Later we could 
add wind speed and direction if we want 

1 have limited this discussion to the 
Sinclair computers because they are what 
i am familiar with and what this magazine 
is about. However, the big boys like MAI. 
IBM. Wang, and others are active here in 
Costa Rica as well. If Costa Rica is typical 
at all. then computer technology is 
moving rapidly into the third world coun- 
tries as well as the first. But 1 would like 
to thank Clive Sinclair and his company 
for making such a neat little package and 
for putting it at a price that even the 
economically strapped can afford. li 
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Highway Robbery 



Sheldon Maloff 




Highway Robbery is o fast-paced ma- 
chine code driving game specifically de- 
signed to fil into u basic IK machine. 
With no modifications it can also be run 
on 2K and greater. 

Loading the Machine Code 

Entering the program will be done in 
a series of six steps, and, if you are a 
good typist, possibly only three steps. 
Follow the instructions exactly and do 
not do anything that is not mentioned, 
especially LISTing. LISTing a program 
when you are not supposed to could be 
hazardous. SAVE frequently. 

Step 1 

Type in Listing 2, the hex loader. 
There are 294 X's in line 10 so it is best 



With a bird's eye view of an 8-iane highway 
your Greater-Than- Mobile is cruising to 
scoop up dollars from the road. 









e the FAST mode. RUN the pro- 
gram and in response to each "" at the 
bottom of the screen type in a hex code 
from Listing 1. Type the codes off the 
list from left to right and top to bottom 
line-by-line. When typing the hex codes 
proceed slowly! Beware of 8's and B's 
which took a lot alike. 

Should you enter a code incorrectly 
press ENTER, instead of typing the next 
code in the list, and the program will 
stop with 3/50. In the immediate mode 
type 



program. 

Sup 2 

Without deleting the current listing, 
type in Listing 3. which will overwrite 
the previous program. RUN the pro- 
gram. The program is finished with re- 
port 0/70. If the number at the top of 
the screen is exaclly the same as the TO- 
TAL noted at the bottom of Listing 1, 



proceed to Step 3. If not, you made a 
mistake in entering the hex codes and 
should proceed to Step 4. 

Step 3 

Without deleting Listing 3. type in 
Listing 4. Now delete Listing 3. (The rea- 



other chance to enter the code. When 
the code has been entered, it will be 
scrolled off the lop of the screen, so you 
may not see it, but it has been changed. 
Continue entering the rest of the hex 

When all the codes have been entered 
and the program has finished with re- 
port 0/70, make several SAVEs of the 
program. In case something should go 



son for this is that if line 20 is deleted 
without Listing 3 present, line will at- 
tempt to list. In a IK machine there is 
not enough room on the screen for the 
line to appear and the program will 
crash.) Make several SAVEs of the pro- 
gram. After this is done, the game is 
ready to be RUN. Use SLOW mode. 
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Good reasons why you should 
subscribe to Creative Computing. 

It's the Number One magazine 

of computer applications and software! 

There's one place you can always be sure ot We give you probing features on program- 
learning more about microcomputer software ming breakthroughs and important news. Plus 
and applications: Creative Computing. in-depth articles on elementary. Intermediate 
Every month Creative Computing provides and advanced software and applications 
you with a continuing educalion on everything topics— to help you develop your Knowledge 
related to microcomputers and computer andskills.savehundreds(perhapsthousarids) 
equipment. Useful articles, "how to" tutorials, ot dollars in unneeded sotlware, discover uses 
exciting new applicalions, games and "no (or your personal computer lhat you might 
holds barred" reviews of the latesl software never have considered Articles lhat incre — 
and equipment make up a major pari of your overall "compuier consciousness" ft 
Creative Computing's editorial content now: 
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Enter Listing 5 and the o: 
in memory will be overwrit 
worry about deleting line 10 with the 
one in Listing S, the machine code was 
moved to line by Listing 3. RUN the 
program. It will display 8 bytes of pro- 
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gram and Iheir addresses at a time. 
These should be checked against those in 
hex listing. Any that differ should be 
noted on a piece of paper as to the ad- 
dress of the offending code and the cor- 
rect he* code that should be placed al 
thai address. After S bytes are displayed 
and checked, press the ENTER key and 
8 more bytes will be displayed. (This 
program will also display [he bytes at 
addresses 16808 and 16809, before end- 
ing with report 0/80. These bytes can be 
ignored as the machine code program 
ends at address 16807.) 

Step 5 

Enter Listing 6, overwriting the listing 
already in memory. This program, when 
RUN, will allow changing offending hex 
codes. In response to ADDRESS, type 



dollar bills lying on the road. Collecting 
a dollar simply requires you to move 
your car over top of one. You get one 
point, or should I say dollar, for each 
bill collected. Beware of the brick walls higher vali 
(graphic H). If you hit one of those, your 
car explodes and the game ends. Press- 
ing either the 1, 2, 3, 4, or 5 keys will 
start the game again. 



Variations 

Changes to the basic game should be 
made only when you have succeeded in 
creating a working version of the 
program. 

Those who live in the United King- 
dom may want to enter Listing 7 in the 
immediate mode to change the dollar 
into pound sterling. 



wm 



challenging game by moving the car 
closer to the right edge of the television 
screen, POKE values at this location 
must range from 138 to 159, or the pro- 
gram may crash or fail to operate 
properly. 

The speed of the car is set by the value 
at address 166690. Presently it is set at 
15, If you like speeding, decreasing this 
value will increase the speed of the cor. 
If you feel the game is too fast as it is, a 
larger value will slow it down. 

In order lo make modifications after 
the game has started, you must get back 






the address (in decimal) of the 
code. Then, in response to HEX, type 
the correct hex code that should be at 
this address. If there are more codes to 
change, press the ENTER key, if not, 
press BREAK. 

Step 6 

In Ihe immediate mode type 






1B54I 



POKE 16547, 11B 
Delete lines 10, 80, 90, and 100 of List- 
ing 6. (Note that when you are deleting 
the lines, all that will appear on the 
screen is a REmark statement in line 
giving the title of the program.) When 
the lines have been eliminated in the im- 
mediate mode type 

POKE 1B54B 



Playing the Game 

You are presented with a bird's eye 
view of an eight-lane unmarked highway 
and your car, a Greater Than Mobile 
(inverse >). Due to the speed at which 
you are cruising, everything appears to 
be moving past you. To move your car 
up a lane, press cither the A, S, D, F, or 
G keys. To move down o lane, press H, 
J, K, L, or ENTER keys. (The reason 
for the vast array of keys is due to a lim- 
ited keyboard checking routine which 
checks only for a key-press in a specific 
row, rather than a specific key. This 
method saves memory and allows the 
advantage of choosing where to place 
your fingers,) 

The object of the game is to move 
your car from lane to lane to pick up 
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Currently your car is an inverse 
greater than symbol. This can be 
changed to any symbol you wish by us- 
ing Listing 8 in the immediate mode. 
The codes 148 and 20 will change the 
car into an equals sign. 

Presently your car is located in the 
middle of the screes ~ 
plished by the valu 



into Basic, To do this, wait until you 
lose. As soon as you press the key to re- 
start, press Ihe BREAK key. Then make 
the modifications you want. 

For those who want to study the inner 

workings of the program a disassembly 

address is provided. S 
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Software Review 



Word Processing on the ZX/TS 

Computers Sharon ZardettoAker 



Word processing is the buzzword 
these days, the application for home 
computers. Are you one of the Tew who 
would admit befuddlement ss to just 
what the phrase encompasses? Are you 
one of the many who are wondering just 
what kind of word processing you can 
do with your computer? Read on! 



There is a joke making the rounds 
about the perfect word processor: 
readily available, cheap, easy to use — a 
pencil. A pencil, however, is to a word 
processor as a butter knife is to a 
Cuisinart. 

Word processing is a little more than 



getting sentences from your mind to 
paper — a job for which a pencil is ade- 
quate. However, the computer power be- 
hind a word processor makes it vastly 
superior to even the best typewriter. 
Insertions, deletions, and other correc- 
tions are made on-screen, instead of on 
paper, ensuring perfectly clean hard 
copy. 

You can automatically format text; 
switch the order of already written 
words, sentences, and paragraphs; check 
the text for every occurrence of a certain 
word or phrase; or do any of a host of 
other nifty little routines. Multiple 
copies at the touch of a key and storage 
of a master text on convenient magnetic 
media are only some of the additional 
benefits of a word processing package. 



Uses and Limitations 

The limitations of the word processing 
programs developed for the ZX/TS 
computers are largely due to its limited 
memory space: the more features in- 
cluded in a program, the less room there 
is for text. 

There are also limited uses for word 
your ZX/TS computer 
TS2040 or ZX printer. You 
would not want to use it for writing the 
great American novel. Besides the lack 
of memory space, no publisher would 
accept a 32-column printout, and, of 
course, the membrane keyboard would 
probably drive you crazy along about 
the third chapter. 

Despite its limitations, the ZX/TS 
computer is perfectly adequate for a 
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number of word processing applies lion. 1 ., 
e.g., informal notes, newsletters wilb 
perfect 32-charactei columns, and per- 
sonal records. Ail you need to do is 
choose (he program thai will best suit 
your needs. 

The Feature Chart 

The chart in Figure 1 compares eight 
of the word processing packages cur- 
rently available on fourteen features in 
four basic categories. 

Capacity 

The line length figures in the chart re- 
fer to the maximum number of charac- 
ters you can place on one lire. Many 
programs allow you to specify shorter 
text lines. The text capacities are 
approximations for comparison purposes 
— ten thousand characters make about 
300 lines. All the capacities are based on 
16K RAM; most of the programs are 
easily modified for computers with 
larger 



Text Entry 

Most of the programs have full-screen 
text: everything you type is displayed on 
the screen, with text disappearing only 
as the screen is Tilled. 

Word wrap is an important feature. It 
enables you to continue typing even 



though you have reached the end of the 
display line. Without word wrap, any- 
thing you key in after the end of the dis- 
(■;»> line will be lost. 

Edit 

All programs allow you to backspace 
and correct the current line. 

Full-screen edit allows for moving the 
cursor up and down on the display in or- 
der to make corrections. Programs lack- 
ing this option require an entire line to 
be retyped in order to make corrections 
on any other than the current line. 

Block delete lets you designate a spe- 
cific portion of the text (longer than a 
line) to be erased from memory. 

A global edit tells the computer to re- 
place any designated string every time it 
occurs with another specified string. The 
computer can check your text for every 
occurrence of a particular word or 
phrase with a string search feature. 

A sophisticated feature that 1 was sur- 
prised to find in a ZX/TS package is 
block move. This lets you shift large por- 
tions of the text from one place to an- 
other, so you can rearrange sentences or 
paragraphs without retyping anything. 

Format 

Being able to set tabs that will auto- 
matically advance the cursor position is 



a basic feature that did not show up very 
often. Line-feed, which allows you to 
start a new line on your display/print 
out, is not needed in the programs that 
allow you to enter only one line at a 
time, but it is a handy feature in the pro- 
grams with word wrap. 

Justification aligns the right hand 
margin of the text. The double space op- 
lion allows you to choose that format for 
the final printing. New page is similar to 
line feed; it usually makes the printer ad- 
vance a number of lines before continu- 
ing with the text. 

The Report Cord 

Figure 2 gives a report card evaluation 
for each program. Except for the overall 
grade, the programs were rated for how 
well they did in different areas, not how 
many areas they did things in. 

Documentation was graded on clarity 
and thoroughness; neatness did not 
count, except for subliminal psychologi- 
cal effects. Main and submenus were 
also judged for clarity, and for ease of 

Programs with word wrap rated the 
highest in the ease of entry category; 
those that require character counting 
and an ENTER for each line, and/or en- 
try of line numbers, were graded 
progressively lower. 
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In regard to the entry speed, most of 
the programs work in machine code or 
FAST mode for keying in the characters 
of the text; some, however, take longer 
to store each line in memory, or to pro- 
cess changes made during an edit mode. 

For the error handling grade, pro- 
grams were judged both on how they 
handled "dangerous" commands such as 
"erase" (Do you have a chance to con- 
firm (he command?) and on what hap- 
pens if the wrong key is pressed — does 
the program break, is all the test lost, 
how easily can you get back into the pro- 

The "over-all" grade takes into ac- 
count both the marks received on the re- 
port card and which features are 
available in the program. 

The Reviews 
Text II 

Text II has both some of the best and 
worst features of all the software 
reviewed. 

First, the bad news: entering test re- 
quires first entering a program line num- 
ber, then a REM statement. Although a 
line number is not necessary for every 
display line, the documentation suggests 
you use one for at least every sentence, 
since editing is done by line number. The 
program is designed to BREAK in al- 



most every spot you would expect a 
pause, requiring a RUN or CONT to go 
on. The main menu does not offer a 
"type" or "write" option, and it took me 
almost twenty minutes to get started 
entering text; that gives you an idea of 
the documentation. Printing is slow, 
with a pause between eveiy tent line. De- 
spite the fact that there is a machine 
code program loaded separately, there is 
not as much room for text in Texl II as 
in the other programs. 

The good news is that the machine 
code routines for inverse printing and 
program line renumbering are usable 
with your own programs. In addition to 
its unique inverse display/printing op- 
tion, there is another feature that may be 
Text IFs saving grace: You can set 64- 
character lines and have the first half of 
each line printed, then the second half of 
each line. This gives you two pages that 
can be taped together onto standard 
sized paper, with sentences reading right 
across the page. 

Tester 

Texter is a basically good program 
with two small problems. Unfortunately, 
one affects the ease of entry and one af- 
fects the ease of editing; however, they 
arc both easily remedied with a little 
program change if you are up to it, and 



the author is busy on a revision. 

The current problems are lack of full- 
screen text and line number prompts. 
Each line disappears as it is ENTERed, 
making text entry a little confusing. 
Editing and continued text entry are 
done by specifying a line number, but 
lack of prompts (what was the last line 
entered?) moke it slow going. 

Textwtitet 1000 

The report card just about says it all 
for Texnvriter 1000. Some features you 
might wish for, especially a global edit, 
and, to a lesser extent, string search, 
were given up to make more room for 
text. Keep an eye out for Fingerle's 
TS2068 version, because this one is ter- 
rific, and the next should be very special, 
when he has a little more memory space. 

TP16 

The main problem TPI6 is that after 
each line is typed, you must enter a 
number code for it to either be entered 
into memory or edited. As if that is not 
enough to break up the typing flow, 
there is at least a three-second delay for 
each line to be entered into memory. To 
make matters worse, if you forget to en- 
ter the number code and enter the next 
line of text instead (a mistake I made 
repeatedly) the whole program crashes. 
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THE ONLY WORD PROCESSOR WITH 
UPPER & LOWER CASE ON SCREEN. 

NO HARDWARE CHANGE REQUIRED 
ZXS1 TSIOOO TS1500 1S-64K 

-Now you can see UPPER & LOWER CASE on the screen {Rather than 

inverse character used in other wont processors.) 
— Full screen word processor wilh foil cursor movements. 
-High speed, easy to operate. -Continuous status display. 
-Repeat key feature. -Insert, delete, move text to the right/left etc... 
-Compatible with Timex/Sinclait Printer: Prints the whole text or copies the 

screen: 64 characters per line (sideway) or 32 characters per line 
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Vu-Wriie 

Vu-Wrile is another thai requires a 
line number entered for each line of test, 
although just pressing ENTER will print 
the next line number. Pressing ENTER 
twice in succession, however, changes 
the line number without inserting a 
blank text line, and later editing becomes 
very confusing. Using a character line of 
more than 28 also makes editing diffi- 
cult, because the line numbers will no 
longer appear on the screen. There are 
markers to help you align your text by 
spacing over to the tab mark. 
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for Word Sine, when this revision 
became available: Word Sine II is 
extraordinary. 

Lower case — yes, lover case — letters 
from your Sinclair computer to your 
Sinclair printer, as well as apostrophes, 
exclamation points, arrows, backslash, 
and other special characters, all in a 42- 
character line. 

Absolutely flicker-free entry of rhe 
text is handled by machine code. 
Characters repeat at an adjustable speed. 

Your display, of course, cannot show 
lower case or special characters, but 
symbols have been chosen with special 
care and common sense. The apos- 
trophe, for instance, is the graphics 



character often used as the Sinclair 
default apostrophe; brackets are the 
upside-down and reversed-!, graphics 
character. The four arrows are entered 
from the cursor control keys, and so on. 
As a result of the thought and care that 
went into the design, confusion has been 

The documentation could be a little 
clearer, but the on-screen prompts are 
fine and, anyway, experimentation is a 
pleasure with a program like this. 

ZText 

ZTexl's nicest feature is Mindware's 
Quickload process. It lakes about two 
minutes to load this program, compared 
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neclors (uncased fully socketed) SoH- 

and documentation 10K Sialic RAM * 
4Kx2K Bank Switching Mem Mnniior 
and 6502 Disassembler. Emulates 2K. 
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• Totally flexible file sl2e 

• 59 page tutorial manual 
. Newiletter update* 
THE MOST ADVANCED 

FILE MANAGER YOU CAN 
GET f OR THE TIMEX 

THOMAS B. WOODS 



to an average of eight minutes for the 
others. Although the instructions say 
that anything over 31 characters on a 
line will result in the excess being lost, 1 
found that was not the case; perhaps the 
program was revised and the docu- 
mentation was not. On [he other hand, 
the string search feature worked only for 
the line at which the cursor was placed, 
instead of throughout the text. 

Printing is very slow, with about a five 
second delay between lines, but there are 
some very nice features. "Yank" pulls 
the most recently deleted line out of 
storage and places it at the current 
cursor position — -a limited block move. 
Variables can be inserted into the text 
and words entered from the keyboard in 
their places during the printing process. 
Other extras include page numbering 
and setting the depth of top margins. 

Z-Wryter 

Z- Wryter received a final grade of B 
because it does not have word wrap, and 
because it has fewer edit and format op- 
tions than the highest rated programs. 
Everything it does, however, it does ex- 
tremely well. The cursor in the edit 
mode has repeat movement, and it 
moves rapidly; pages as well as lines can 
be inserted and deleted. The documenta 
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recovery from a BREAK is simple. It is 
shortcomings. 

Hi Res Word Processor 

Hi Res Word Processor lacks the fan- 
cier features of word processing and has 
a few small drawbacks; however, its 
main feature — lower case letters on the 
screen as well as to the printer— pushes 
it right up to an A + rating. 

Text entry is llicker-free, and the text 
cursor is a thin underline. The keyboard 
defaults to lower case, with capitals 
accessed by shifting into graphics mode. 
While editing, you can jump forward or 
backward a page (screen), and insert or 
delete entire lines. A print option not in- 
cluded on the review copy of the pro- 
gram that will be available on the final 
product is the 64-character line feature. 

The minor drawbacks involve the 
arrangement of text into individual lines. 
Although there is word- wrap, there is no 
automatic justification available, so you 
have to be careful not to split words at 
the end of lines. While you are editing, 
inserting too many characters means [us- 
ing the end of a line, and the text does 
not close up if you delete portions of a 

Although this is a rather expensive 
program, it does include the hi-res 
program that sells separately for twenty 
dollars, and may be well worth the 
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Keyboard Alternatives Lawrence a. Keiiy 



The keyboard converts the character on the key 
into a code of 8 binary bits— one of the 256 
unique combinations of 1s and O's. 



Introduction 

Although the membrane keyboard 
was a major factor in Sir Give Sinclair's 
producing the first personal computer 
under S200, a full keyboard seems to be 
the peripheral of most interest to the 
ZX/TS user. However, it is impossible 
to do touch-typing on this keyboard. 

The Anatomy of The Keyboard 

The membrane keyboard is composed 
of two sheets of plastic imprinted with a 
gold foil circuit. The sheets are sealed to- 
gether in such a way that a small air 
bubble keeps the foils separated. When 
(he key area is pressed, the air bubble is 
compressed and the gold foils make con- 
tact closing the switch. When the pres- 
sure is released, the compressed bubble 
restores the separation of the foil. 

The ZX/TS keyboard is a diode ma- 
trix. When a key switch is closed, +5V 
is applied through one of five resistors to 
the anode side of one of eight diodes (a 
diode conducts in only one direction). 
The diodes connect directly to 8 address 
lines which the Z80 CPU scans via a 
Sinclair ROM routine which Dr. Ian Lo- 
gan (the original disassembler of the Sin- 
clair ROM routines) calls KSCAN. The 
five resistors connected to 5 volts com- 
prise the columns of the matrix and the 
diodes the row (Figure 1). This 5x8 
array accounts for the 40 ZX/TS keys. 

The Language of the Keyboard 

The purpose of any keyboard is lo be 
an interface or an interpreter. It converts 
the letter, number, or character found 
on the key into a code of 8 binary bits. 
The number of possible unique combina- 
tions of i's and O's in 8 bits is 256. 

Appendix A of the Manual (either 
version) explains how the 256 possibil- 
ities, numbered from to 255, are used 
in (he Sinclair system. The left most col- 
umn is the decimal value of the code. 
This can be very helpful in Basic 
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programming since, if you "PRINT 
CHRSfN)" where N is that number in 
the left column, you will print the 
corresponding character to the screen. 

The column labeled "Hex", for hexa- 
decimal, i.e., 16 {hex=6, decimal=10). 
Hex numbers are useful here because 4 
binary bits of and 1 can code for 16 
unique things; i.e.. 2* = 16. If you fol- 
low the table to the end, you will see thai 
it only takes a combination of two hexa- 
decimal numbers to cover the whole 
range of 256 binary codes. The figures 
00 = 00000000 to FF = 11111111b 
cover all the codes used by the ZX/TS 
computers. 

To get more than 256 codes Zilog 
cheats a little. The hexadecimal numbers 
{they are not letters) CB and ED are 
prefixed and another set of instructions 
apply. The jibberish in the remaining 
three column are the mnemonics (short 
names to assist memory) for the assem- 
bly language instructions. The reason for 
going into this much detail on how the 
keyboard interprets what is typed on it, 
is that later we will discuss ASCII en- 
coded keyboards. 

It is, therefore, helpful here to explain 
what the keyboard does in encoding 
some outside world languages into bi- 
nary information which the computer 
can handle. Two main codes are in use 
today in the world of computers ASCII 
(say "as-key"), the American Standard 
Code for Information Interchange, and 
EBCDIC (say "eb-see-dic"), Extended 
Binary Coded Decimal Interchange 
Code. These codes cover the letters (26 
capitals, 26 lower case), numbers, and 
punctuation characters that one usually 
encounters on a keyboard plus the con- 
trol characters used in data trans- 
missions as originally established for 
teletype machines. ASCII does this on 7 
bits, allowing the 8th to be free for error 
checkiog. In ASCII there are 2 T = 128 
puiisibli: ileitis coded. 

The bottom line of this discussion is 
that there are two major codes and the 
one in Appendix A is neither. Sinclair 



uses a special code which must be trans- 
lated to one of the other codes when try- 
ing to communicate with other comput- 
ers. For this reason keyboards that are 
already encoded are difficult to connect 
to the ZX/TS computers. 

Keyboard Alternatives 

A First Approach: Keyboard Overlays 

One of tie major problems with the 
membrane keyboard is that you do not 
feel a key moving under your finger. As 
a result you can tell only by the screen 
result that you have connected with a 
key. The flat membrane feels the same 
whether you are pressing on a key pad 
or on a space between. When I was first 
using the membrane keyboard I often re- 
sorted to using two pencils, pressing the 
key pads with the rubber erasers. This 
does not do a lot for the "tactile sensa- 
tion," but it does give traction and pre- 
vent slippage of fat clumsy fingers from 
the keypad area. 

The overlays approach this problem. 
They are simply plastic sheets with holes 
bored out over the keypad area. Like 
braille, these holes can be felt, and the 
fingers can have the proper key location. 
These overlays usually come with an 
adhesive backing which can be peeled 
off and pressed onto the membrane 
keyboard. 

I have seen a number of these ad- 
vertised in SYNC with various shaped 
holes etc. The first one I recall seeing ad- 
vertised was from Kopak Creations, 119 
Peter St., Union City, N.J. I have used 
the Kopak overlay at their Union City 
location and found it to be a step toward 
touch- typing on the membrane key- 
board. The cost of the plastic sheet over- 
lay is usually under 510. 

A newer overlay approach, also ad- 
vertised in SYNC, is a "chiclet type" 
raised key which glues over the mem- 
brane keyboard. This innovation is from 
Filesixty and costs 519.50. 

The Second Approach: Beepers 
Some people select the ZX/TS com- 
puter because of the membrane key- 
board. In certain applications it is 
desirable. For example, kitchen appli- 
ances with microprocessors generally 
employ membrane keyboards to protect 
the electronics from spills. The IBM 
9000 laboratory computer comes stan- 
dard with the membrane keyboard, and 
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the IBM PC type keyboard is an option. 
A tactile sensation is replaced by an 
audio sensation. Devices for audio feed- 
back are available for the ZX/TS 
computers. 

The Third Approach: The Full 
Keyboard 

This is the approach that most ZX/TS 
owners find to be the most gratifying. 
They then feel like they have a real com- 
puter when they feel the solid "click" of 

If there is a users group available, con- 
tact them for names of members who 
have done full keyboard conversions. 
Also, have you noticed the additional 
bonus with your SYNC subscription, i.e., 
the reader service card? Look through 
the magazine, identify keyboard expan- 
sions you might be interested in, and cir- 
cle their numbers on the card. The 
advertiser will send additional informa- 
tion directly to you. 

Installing a Full Keyboard 

There are three ways a full keyboard 
can be installed: 

I) Convert a Surplus Keyboard 
The main advantage of converting a 
keyboard is that it allows you to select a 
keyboard that you really like. However, 
unless you already have the keyboard, or 
are well versed in electronics as well as 
computer keyboard interfaces, I would 
advise leaving (his possibility alone. 
Computer keyboards are often hooked 
to terminals via a serial interface (the 
keyboard to my DEC VTIOO terminal 



connects via a banana plug with 3 

ground). To connect that keyboard to 
the ZX/TS the circuit board would have 
to be rewired to conform with the matrix 
shown in Figure 1. If a keyboard is con- 
nected by a serial interface it is usually 
already ASCII encoded, as mentioned 
earlier. This is a hinderance rather than 
a help. In general, ASCII encoded, sepa- 
rate keyswitches, and Hall effect keys 
are all problems. The best bet is a matrix 
type keyboard with a matrix that closely 
resembles the one shown in Figures 1 



The keyboards are outlined in Table I. 
Those from Double H Electronics, 
L.J.H. Enterprises, and Kopak fall in 
this category. Typically these will cost 
you $10-20 more than a keyboard from a 
flea market or electronics surplus house. 
I would say that it is well worth the 
additional expense to save the rewiring 
job. You can then get the documentation 
as well as the support, from the supplier, 
I have personally installed several key- 
boards from Double H for myself and 
friends and have found Herb Hornung 
to be extremely helpful. I have heard the 
same thing from people who installed 
the L. J. H. keyboard from Leonard 
Holmberg. The Kopak keyboard is only 
recently introduced, but I have found 
them to be extremely cordial and 
helpful. 

Keyboards that do not require solder- 
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ing do require complete removal of the 
membrane keyboard. My experience 
with this is that, once done, it is difficult 
to reverse. The plastic membranes with 
the gold foil on them continue out of the 
keyboard and become the leads which 
plug into the edge connectors on the cir- 
cuit board. The foil is very delicate, with 
about a once in/once out, amount of 
gold foil on them. Once pulled out to put 
in the keyboard connectors it is unlikely 
that all keys will work upon to re-install- 
ing the membrane keyboard. 

In this regard the keyboards that sol- 
der on have an advantage in that both 
keyboards can be kept operational by 
soldering the keyboard to the solder side 
of the circuit board and never touching 
the membrane keyboard. Figure 3 (1 in- 
clude Figure 3 because usually this view 
is shown from the opposite side of the 
board} shows the solder side of the 
board and where the connections should 
be made on the keyboard matrix. The 
printed circuit board docs not have to be 
removed from its case. 

What I usually have done in connect- 
ing Double H keyboards is to connect a 
25 pin female connector (the type usu- 
ally used for an RS232 connection) to 
the side of the computer case and con- 
nect the lines from the circuit board to 
-. I then connect the key- 
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then wishes to take advantage 
of the small compact nature or the 
ZX/TS, the keyboard can be unplugged 
and the computer is still functional. 

I am not sure if the Byte-Back Key- 
board falls in the category of a rewired 
keyboard, but this company also has a 
long history of successful devices for the 
ZX/TS computers. The Jameco key- 
board is a rewired keyboard. The version 
I saw had the case, which is quite large 
and contains the entire computer and 
RAM pack and there may still be room 
for your lunch. The ZX/TS computer 
becomes Apple in stature in this enclo- 
sure. The ZX/TS legends are not on the 
keys but remain marked on the case. 

3) Purchase a keyboard specifically 
manufactured for the ZX/TS. 

Quite a number of keyboards are 
specifically manufactured for the 
ZX/TS computers both in the UK and 
US. Again try to see and use the key- 
board. Talk with people who have the 
keyboard and get their impressions. I 
have examined directly a number of 
these keyboards but certainly not all of 
them. Read any available literature care- 
fully, and, if possible, examine a key- 
board before you buy it. I have set up 
and used the Fuller, DK'tronics, and 
Memo tech keyboards. 

The Memotech was certainly the easi- 
est to install. It plugs directly onto the 
expansion port, little fuss, but with a 
tiny bit of interference on the screen that 
was not there with the membrane key- 
board only. The secret of the Memotech 
keyboard is that the diode side of the 
matrix is contained in the interface that 
plugs on to the expansion port. The fre- 
quency of the Z80 is in the radio fre- 
quency range bringing these out from 
the printed circuit board in an interface 
always runs the risk of interference with 
an RF modulated TV display. The inter- 
ference is minimal and the ease of 
connecting the Memotech should make 
it the best keyboard for those with no 

The Fuller and the DK'tronic key- 
boards both require disassembly of the 
computer to install in the enclosure. The 
DK'tronics model is of good quality and 
has a handy numeric keypad. However, 
it presents one problem. Because of the 
way the computer board is mounted in 
the case, the edge connector does not 
stick out but rather plugs into a 
motherboard. The motherboard does not 
stick out far enough to put the RAM 
pack on. The recommendation is to dis- 
assemble the RAM pack and mount it 
unfolded on an extension of the mother- 
board inside the case. This I found to be 
highly unsatisfactory, but the problem 
could be solved by using one of the cable 
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RAM pack extenions. The Fuller and 
Memorch keyboards have a nice feature 
which puts a shift key right along side 
the delete key. One can then very easily 
delete by hilling the two keys simulta- 
neously. My major criticism of these 
three keyboards is that all the keys are 
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the same size. 1 am used to using a key- 
board with a space bar and a large "RE- 
TURN" key. 

Table 1 reviews a number of key> 
boards that have been advertised in vari- 
ous publications. Examine some of these 
before you buy. 5 
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The Thurnal Modular System. I/O Pore 
S34; Motherboard: $30; 8 -Way Indicator 
Uoit: 524; 8-way Switch Unit: 524; 8- 
way A/D Converter: 145.75; Transistor 
Driver: SIS. Thurnal Electronics, c/o 
Sinclair Place, PO Box 2288, Redmond. 
WA 98052. 

The Bus 

As the general public becomes pro- 
gressively more "computer literate," the 
topic of conversation at many cocktail 
parties drifts to personal computers. 
These conversations are usually liberally 
modified and amplified with "buzz" 
words and phrases (one only need men- 
tion these; it is not necessary to know 
what [hey mean at cocktail parties.) 

One such phrase is, "Is il expand- 
able?" As a ZX/TS owner you may val- 
idly answer, "Yes, my computer is 
expandable." Though it does not have a 
Veraabus, Multibus, Unibus, or S-100 
bus (some of the more famous micro/ 
minicomputer buses), it does have the 
expansion port in the rear. This may be 
called the "Sinclair bus." You usually 
attach the RAM pack al this point. 

A "bus" in computer terminology 
should not bring to mind a sleek racing 
dog (Greyhound), but rather the collcc- 

parts of the computer. The bus is sub- 
divided into an Address, Data, and Con- 
trol bus. In our 8-bit, Zilog Z80 based 
ZX/TS, there are 8 Data lines, 16 Ad- 
dress lines, 13 Control lines, and another 
3 lines for +5V, ground, and the clock 
signal. This gives a total of 40 pins 



The Thurnal Electronics Input/Output Port is a 
parallel interface, using the Z80 PIO developed 
by Zilog for the Z80 CPU. 



which go into the Z80 computer (CPU) 
chip. These lines, as well as +9V (un- 
regulated from the power supply) and a 
memory line, can be seen labeled in the 
chapter on machine code in your manual 
(p. 124 of the Timex edition). 

The Thurnal Electronics (TE) devices 
"expand" from this edge connector. 

The TE I/O Port 

The TE I/O Port is the first part to 
connect to the computer, and it is lit- 
erally the portal through which every- 
thing passes. 

There are two main ways that data 
can be passed in and out of a computet 
The first is the way a program is loaded 
from the tape recorder, i.e.. over one 
wire with the bits queued up one behind 
the other, parading single file. This is 
known as serial transmission. A typical 
serial interface is the RS232 standard. 
The other way of moving data in and out 
of the computer is on the bus, with the 
data marching in, shoulder to shoulder, 
8 bits wide. This is known as parallel 
transmission, A parallel standard is the 
IEEE 488 (sometimes colled the Hewlett 
Packard bus). 

The TE I/O Port (I/O = Input/Out 
put) is a parallel interface. The interface 
is accomplished via an integrated circuit 
developed by Zilog (designer of the Z80 
CPU) to be a parallel interface for this 
microprocessor. It is called a ZSO PIO 
(Parallel I/O). From the outside the 



chip looks identical to the ZSO CPU. 
The inside is quite different though it 
has the same lines. The PIO is designed 
for receiving parallel data from the CPU 
and outputting it to a peripheral. 

There are two separate ports, termed 
A and B, which have 8 data lines plus 
"handshaking" (control lines). The TE 
box has a connector which is identical to 
the RAM connector which connects di- 
rectly to the computer. A memory pack 
is not necessary to operate the I/O port, 
but, if you will be using one, the com- 
piler edge connector for the RAM pack, 
continues out the rear of the TE box. 

The PIO is fully '•decoded." What 
this means to you is that the use of the 
TE expansions will not interfere with 
any other devices you intend to attach to 
the computer such as 64K. RAM packs, 
printers, serial interfaces, modems, etc. 

However, because the port is decoded 
you will need a very short machine code 
program to access the ports. The docu- 
mentation from TE offers you an option 
here, a stepwise entry of the necessary 
codes into a Basic REM statement 
which is clearly explained with i 
solutely no mention of machine coi 
This is guaranteed to operate the port. 
They also have a section which cc 
pletely explains the machine code r. 
tine if you are interested. 

The connector to the ports has all the 
lines to port A on the top of the circuit 
board and the lines to port B on the bot- 
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torn. Any of the TE devices can be con- 
nected singly to this edge connector (one 
of the first things I connected directly 
here was the TE joystick. 

If more than one of the TE devices is 
to be used, a motherboard is available. 
The motherboard will connect up to 4 of 
the TE devices at the same time (since 
the ZX/TS is not a multitasking com- 
puter, you will be able to address them 
only one at a time. The motherboard 
contains no electronic devices; it is just 
an extension of the bus or wiring, 
namely, the data and control lines— 2 to 
port A (Al and A2) and 2 to port B (Bl 
and B2). The proper connecting se- 
quence of the devices and the lines 
is diagrammed on the cover of the 
motherboard. 

The TE Joystick 

1 set up ihe TE joystick and entered a 
rather extensive (16K RAM required) 
Basic program supplied by TE which 
constructed a maze that used the joy- 
stick to manipulate through the course 
without crashing into the wall. There is 
very good documentation for the opera- 
tion of the joystick, so those of you in- 
terested in games could quickly adapt 
one or more of these to your game pro- 
grams. The TimeblasKr video game 
from Caliope Software would be particu- 
larly interesting to play with a joystick. 
In this case, since the software is mostly 
Z80 code, you would have to prevail 
upon the author to provide you with 3 
version that used the codes you would 
need for the joystick, instead of for the 
movement keys which a 

Other TE Devices 

Let's take a quick look at five other 
TE devices. The TE Indicator Unit, with 
8 LEDs, lights up according to the bi- 
nary equivalent of what is sent to the 
port (a good way to learn to count bi- 
nary). The TE Switch Unit, just like the 
original micros— the MIT's Altair 80 
and the 1MSAI 8080— allows you to 
switch your programs in through the 
port by setting the binary equivalent of 
the code on the eight switches (on=l; 
off=0) and then reading the port. (This 
would be purely academic as far as ' _ — 
:med). 



TE Transistor Driver controls low volt- 
age electronic devices while the TE Re- 
lay Box switches on low current house- 
hold equipment using line voltages. 

In all, the TE devices are a sound 
investment: They arc well built and at a 
reasonable price for Sinclair expansion. 
If you do not have any electronic experi- 
ence or applications along those lines, 
you will probably be interested only in 
the parallel port and the joysticks. rV 
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Florida 

Will Huriua Users Gra 
Co Bob Pearsau 



Oklahoma 

i ii:i'-"-. Sinclair User Group 
Billy Case beer, Pres. 
PO Bon 372 
Dologah. OK 74053 

Rhode Island 

Ocean State TVS User Group 
do Bob Dvl 
15 Kilbum Cl. 
Newport, RI 02840 
(401 1 649-3805 



San AriM'ii,. ViniLM Miu-i; 

User Group 
Jim Houston 
4l4W.EIsmere 
San Antonio. TX 78212 

(5121735-2895 
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PO Bos 725 

Blademsburg. MD 20710 
Formerly Prince Gmrgc s S 



c/o Carl E. Mutch, Pres. 
mil NW. Linden Rd, 
Kansas City. MO 64151 

(8161 587-8820. Formerly 
puter Users Group TS10 
ZXS0/81. 



SodclvlSlNCUSI 
POBoi36 
]ohnson City, NV 13790 

User Group Forming 

Pcnruytvanla 
l'hil;i..k'l|ihiea«a: 
Mark F. Miller 
9573 Walley Ave. 
Philadelphia. PA 19115 

(2151 698-1905. Please send 
SASE. 



AiclKLdiniy .special interest gn 

or German. Worldwide. 
AidiMulLgi^alZX Users Gro 



Forth Interest Group 

PO Box 1 105 

San Curios, CA 94070. Annual dui 
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constructing, modifying, and refining 
programs on the ZX81. TSI00O. 
TS1500. and. with very few 

TS2068. McGraw-Hill Book Co.. 
1221 Ave. ol the Americas. New 
York. NY 10020.(2121997-2486. 

Creative Computing 
Press (U.K.) 

,1 new books for the ZX8I and 
TSI0OO from Creative Computing 
Press available directly from the 
euWisher in UK.: The BexofSYKC 
(£6). TO Programs for ike TSI0O0 
(£5.50), and The TSIQO0 Ideaboak 
(£61. Limited quantities of Com- 
puters far Kids: Sinclair Edition 
UM.251 also available. Add £1 for 
postage and packing in U.K. ;£2 to 
all other countries. Hazel Gordon, 
10 Bishops Way. Sutton Coldlield, 
West Midlands B/4 4XU, U.K. 



Programming Aids 

i- Complete Software Library. Ei- 

d tensions to Basic. Program Name 
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Reader. Multiple Programs in Mem- 


repeal on all keys; full screen editing; 


ory, Tape Unlocfccr, Secret ROM 




Tape Rouline. Etchsketch, Char- 




acter 5c L Bandana. Surprise!. Beep 


tab; 20 special characters; and more. 


Routine, Lower Case lor Printer. 


Room for 8000 characters in I6K 


Phaser Sound Effect, Super Function 


RAM; expandable to larger RAMs. 


Plot. I6K Two Pass Assembler, Hi- 


CC with manual: 520, P. Hargrave. 


res Printer Rouline. Also Unusual 


Site V RR 4. Nanimo. BC. Canada 


Display. Program Name Reader Re- 


V9R 5X9. Exclusive U.S. Distribu- 


location Program. Oscilloscope with 


tor: Gesang Associates, PO Boi 


Fantastic Graphics. InK text editor 


452. Randalls-town. MD 21 133. 


with full prim formatting, IK test 




editor, 3 great real-time games, Sines. 


Tut Processor. Write, read, edit. 


Flower. Beep Relocation Routine. 




Unusual User, Keyboard Learning 




Game. Sell list. Poster Maker Pro- 


screen mode, CC and instructions: 


grain. Multiple Programs in Memory 


112.50. A. Rodriguez. 1605 Pen- 


Relocation Routine, 3D Plane. IK 


nsylvania Ave.. Miami Beach, FL 


to IfiK RAM. On TDK tape or 




equivalent. Poster at hall price with 




this package. CC: J24.95. 
John Richard Coffey, PO Boi 


Electronics Programs 


448, Scottsburg, IN 47170. 






Electronic Programs lor the 


Bute Bailc. Learn to write your 


Hobbyist. Programs cover Ohms 


own computer games: screen dis- 


law. op-amps, bipolar power supply 


play, keyboard input, moving graph- 


design. Menu driven. Looped pro- 




grams. 59.95; 51 s&h (money order). 


kirLii-.iniiiiL; K-L'hiiii|uc5, ProgTBm tape. 


Rob Wells. 30*) Meadowgreen Way. 


workbook, and blank tape: 117.95; 




Visa/MC. 2-Bit Software. PO Box 




2036, Del Mar. CA 92014. (6191 




481-3242. 


Tax Programs 


T»pe Unlncker. IK machine code 


Fed-Tu Software Sysnan. System 


program to end your worries about 


has 3 separate programs: .'ti-H' t.»nv 


not having backup tapes. Break 


Form, 1040A Short Form-HMQEZ 


through the program; list and suvc 


Easy Form, and Schedules A & B. 


or print it. Listing: *l plus SASE. 


CC and documentation. Each pro- 




gram: 510.95 plus 51 s&h. Toco 


SAVEs and LOADs machine code 


Technology. PO Box 98, Santa 


above RAMTOP; SAVEs and 
LOADs data; reads the name of 
the program on tape; makes copies 
of almost any tape program. MC. 


Claus, IN 47579. 


Math/Science 


People who have houyhi Mulnph- 






Easy MadL Does math directly; 






in memory. CC; 54.95. 


press ENTER; answer appears on 


John Richard Coffey, PO Bn* 


screen. 10 single letter variables 


448. Scotlshurg. IN 47170. 


available for problems like 




|4+D)/TAN A. Each can be an 


RPNZL Programming System. 


equation itself so systems of 


Occupies lower portion of the 16K 




RAM pack; leaves enough room 


keystroke. Produces columnar out- 


for equivalent of 12K Basic program 


put on printer with headings, sub- 


uionlynKRAMitypi^ilK IMiiuei 




(aster than Basic. Full screen lest 


included. CC: 59.95. Simulsion. Box 


editor suilablc for word processing 


894. Lemon Grove. CA 92045. 


symbolic code in a Forth-like, stack 


Malh by Numbers. Arithmetic 




tutorial for gTades 3-5. Randomly 




generated problems in addition. 


tape. CC and manual: 529.95. See 





(415) 552-1415. 51.50 s&h | 



Word Processors 



VA 23505. 

Cuhlc/quadratlc S 



r*y by TAKE THE TRIVIA T 

.EH CHALLENGE 

TRIVIA CHALLENGE is bused on. and plays 
like, a popular new trivia IxmkI kjiiic which now has 
been adapted for the T/S I0O0 and ZX-HI computers. 

TRIVIA CHALLENGE tests your knowledge in a 

variety oFeatcgi ii ii-s im hiding sports, entertainment, 
science, history, gcu^taphv and mure. — lor 2 to B 

TRIVIA CHALLENGE comes on fourC-92 
professional quality casscLte tapes, flic graphics pro- 
vide the board, the tine and the scuriiijj- Very user 
friendly. Each tape provides Ina.i liallcnge.and edu- 
cation, as well ;js mam hours ot in mil probing 
pleasure. 

All programs arc nua i jntccd loluad and run 
(defective software will he replaced). 

Take advantage of i>tir%|*-ci:il iiitroduitorv offer 
and save 31 Wolf on i regular low pi ice of SIB. 95. Pay- 
only 12.95 + 1 ll'i sji-h Mount the retail price for 4 
blank tapes alone) Im met fit 101 1 questions on a 4 
t assent- package. 

THE OFFER ENDS FEB. 29\ 1984 
Send Check or Money Order to: 

ISTHMUS (special otter) 



Canada R2M 4/ 



U READER SERVICE C 



DUST 
PROBLEMS? 

Solve Them with 

Matching Dust Covets 

lor Your Whole 

Tim ex System! 

$8.95 



mjgahyde — tpaciallr 



ORDER TODAY! 



Bptes& 
Pieces 
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Oct 1982 Syntax 
"...VOTEM is a 
bargain." 



\ /(~~\ "T" I - "* IV A THE ANALOG INTERFACE F 

V UL.I 1= I VI maBBj nEji 




Issue II of 

Timex Sinclair User 

"The manual is extr 



Down East Computers 



P.O. Box 3096 Greenville, N.C. 27834 
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equation for real «n- (fid en 
plus large SASE. Igor Aleiel 
Dept., University of Tenn 
Kn.millc.TN 37916. 



Lib Program I. Computes COD;, 
BODs, MLSS/MLVSS/SV1, TottU 
Suspended Solids, ToluI Solids; will 



Financial Programs 

Checks + BhIukci. Up 10 60 



rder. S3. Abbreviated 2K drills: 



SamplesiiesforBOD 
peeled High and Law 
includes HELP screen 



Menu drii-i'n program:-. 
each. SASI£ fiir I ri L. . m ,sl i-ii'.. 
1707 King St., Jucksonv 
32204. 




ondops as I da. and rat 



practice in completing key words 
in Ihe Ten Commandments and in 
a established recognizing the sequence. Available 
sntries made in KJV. RSV, GNB. IS. 



may be searched. Much MC. Info 
on request. CC; 510.95. Russell 
Brewer. 26630 Mill Rd.,Fnueysburg. 
OH 43822. 



Utility P 

Qukkdrive. 17 MC graphic 



83. Bensenvillcli. i*mja 



or Consequences. NM 87901. 

Educational Programs 

Writing. Inputa 100 word sample 
ol leu and the program will de- 
required to understand it. An 
analysis of jour lent will also be 
prepared. CC; 18.95. UAS, PO Boi 
612. Haddonfield. NJ 08033. 

Mntli Qidi. Asks questions on 
grades I -6 level. 7 levels. CC; J9.95 
pp. Andy Balderson. 3390 Dent 
Cres., Prince Albert. Sask.. Canada 
S6V7H3. 

Bible Book*, Drill .■.■ 



children. Prompts. Documentation 
and modificalion instructions. In 
Basic. Listing: »I JO plus SASE. John 
Osborne. Bo. 579, Oakwood. 1L 
61S58. 



Home Programs 

Auto Diagnostic Select 

will perform a decision tree an 
to pinpoint >our trouble spots. 
remi'tik's require only simpl 



e The Organizer. Inventory pro- 

iy through add. alter, destroy, start 

January/ February 1984 " SYNC 



The File Developer. Allows stor- 
age of 100 f iles spread over 4 parts. 

For more information write: E 
and S Software, PO Box 196. Budd 
Lake, NI 07828. 



DXCC. Keeps all ARRL countries 
data. View, print, and revise records', 
printout of countries worked, con- 
firmed, or needed. Single or ail 

WAS. Same as DXCC but for 



Blorfavtbms. Calculate physical, 


Antenna Design. Design your own 


mental, and emotional cycles for 


cubical quad, yagi beam or invenet 


any given day or 3 week period. 


Vee antenna for ham or CB radio 










MAH Software. 341 W, Eagle 


pp. [Centronics. PO Bo* 586 


Luke Dr. Maple Grove, MN 55369. 


Vernon. AL 35592. 


SASE for catalog. 






1 i un-l ! ; cker Series. Morse Code 


Asirc-Daia. File system with 


( I6K )/2K code. Code practice with 


options of the 12 signs of the Zodiac 


built in audio tone. By Gary Fox 


to give information on your char- 





ucter. destiny, future career, and 
more. CC: JIO.SO ICanadian; no 
personal checks or credit cords). J. 
Brunei. 857 St-Honore St., Quebec 
City.Que..CanadaGIJ2W2. 

Schedule. Enter appointments and 

them by day. week, month, or year, 



foe 



i. CC; 



19.95. 

The Golden Stair, I41A Dorc 
St., San Francisco, CA 94103. (415) 
552-1415. 11.50 s&h per order. 
RPNZL application programs. 

Flying Programs 

Flight Planner. For pilots. Plans 



Mlcrokjcldahl Protein, Determin- 
ation IS 030). Calculates total ni- 
trogen Idry basis) in MG/100G and 

for up to 50 items. Program pro- 
tected by 4 sets of account numbers 

Moisture-Oven Method IS 031). 

Helps -.'ilh tedious computation of 



calculated. Mait 
airport/VOR loo 
checkpoints wit 



Amateur Radio 

Ham Helper Series. Programs for 



modification. SASE for details. Kruig 
D. Pritts. Box 196, Leonardsville, 
NY 13364. 

Beam Headhg. Calculate bearing. 



Log Book. F 



contents is printed. Up to 50ilems. 
Program listings: I4pp.es.; CC: 
17 pp. ea. Ako Tech. Dept. SL2. 
1613 Dayton Rd.. West Hyuttsvilie. 
MD 20783. 

Graphics 

Turtlait. Uses one letter com- 
mands: direct the turtle to draw 
just about any figure desired. Se- 
quences of up m 255 steps can be 
programmed. RPNZL Application, 
CX': W.95 plus Sl.50s&h. The Gold- 
ii Stait. 141 A Dore St., San Fran- 
SCO, CA 94103. 1415) 552-1415. 

SW HI Res. High resolution graph- 
ics on your TV ; software only; no 

256 x 174 pixels. Define your own 
symbols. Includes 10 utilities. CC 
and instructions: MS, Add S5 for 
COPY utility; prints Hi Res on 
TS2O40. N. Elmaleh. 5100 High- 
bridge St.. 53D. Fayelteville. NY 
13066. 




MXP: Stores and manipula 
complex formulas wilhoul c 
gramming: 
-Solves equations 
- Function plotting - oulput 
pritiler 

■Complete function set (tt 
log, exp._..l 
User definable modi 

(SI 5.95) 

Engineering. Phvsic. Mo 
Modules (JI9.S5 ea) 
SCOV I: Software controlled video inverter to improve 
displays. No hardware needed. Aulo merges with your 
program IS9.95) 



using the Memotech interface II 
SPECTREX: Creates true perspective drawing; 
from user defineil 'bin pmnis: iifwing angles ma> 
be changed al will d;it;i it enl ered only once and if 
■ '"'- manager (S15.95) 



nainlained by resident fi 

FINANCIAL MANAGER I0IHI: A completely 

integrated busincss-linnf timini-! . t-xprnse, checking 
and financial management system. Maintains 
monthly and vear-i <>-d:si i' n rinds of sr, user defined 
calcflnrics iS 15.95 1 
INNOVATION CAN BE CVDED 

FUN- ENQUIRE ABOUT •> | DEK 

OTHERSVBER l:i25 Diller Rd 

SOFTWARE Ocean Springs. MS 



VISA 



Phone: 6014175-: 
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COMPUTERIZE YOUR SMALL BUSINESS ACCOUNTING 
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COTTAGE TECHNOLOG* 
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Miscellaneous 

tabletop computer stand module 
to hold a ZX81 or TS 1000 com pucec 
with 16K RAM pack firmly in place, 
a ZX primer, provision lor storing 



sim|>li: 1, •'■-. I'li'iis .i:i.l in- 
J2. W, G. Squiers, 28 
Fairfield. ME 04937. 

Demo Si Its Pro«rarr 

qualifying TS1IXX1 retailer: 
designed by mi advert Mil 



Computer Poster- (2K RAM ). 22 



grams for baseball, hockey, football, 
and soccer. Specify which game 
you want. 

Each game on CC: $10.95: all 
three lor 121.90. Certified check 
or money order. R. D. Brennan. 
122 The Heights Dr., Don Mills. 
Onl. , Canada M3CIY3. 

4-2K Adventure. I2K RAMI. 
Tank Track (supreme struicgv 1 : 3D 
caves (can you gel ou.'.'hCiiv.Skip- 
per (arcade action 1; Zephus Lair 

'cade adventure!. CC and catalog: 



*10. A 



IN 47170. 

Services 



Write for details. Compdisk. 1)224 
Oakton St.. Morton Grove. IL 
60053, 



add players, update player handicap, 
list handicap and scores lor a given 
player, list all players and handicaps, 

delete player. Handicaps computed 
according to USGA guidelines for 
lBhole courses. CC and documen- 



slRd-.l 



n, 2016 W 
B, AL 35609. 



Elevator Man. Your job i: 

.;in.k a- .i'..u^h and gel thepc< 
inio the elevator, ihcv "ill kill 
the hotel windows. 

Phuilom Bombs. Bombs con 
from another world arc iryinj 

planet. You must stop the bo: 
by using a large beam which d 

Air and Sea Attack. Planes 

You must stop I hem with mis: 



Lockwood Dr.. Silver Spring. MD the missiles after they are fired. 
10901. Any 2 programs for 110; all 4 for 


jfliE^^-^ 


rrW=^T 








^ttjijj^ ^-^ 







2K Gam* Pack i2K RAMI. Key 



ZXrrS Black e 



■ 4ori 



ihcm by sending imaginary beams 
at them and analyzing the results. 
Challenges your chinking powers. 
One to four players can play against 

other routines in MC. SU0.95 plus 
Jl.50s&h. US. currency. Aldebaran 
Alpha, Box 776, Rl , Hudson. PQ. 
Canada JOP I HO. 



Snake Eyes |2K|. Odds On: See 

ber generator really is. Roulette: 
Place your bets; you can win this 
two-player game by chance. Loaded 
Dice: The "house" has fixed this 
game: figure out how. Blackjack: 
Figure the changing odds 10 beat 

CC: 11435 OK*. 2-Bit Soltware. 
PO Box 2036. Del Mar, CA 92014. 
(6191 481-3242. Visa /MC. 

Mountain Raider. Your mission 
is to patrol the mountainous regions 
of Phelld for the demonic craft of 
the Cyborg. Suddenly one swoops 



ThcAi 



t-Thei 



1 of 



Orgs & Ogres. You arc in 
of 10 lighters out to find il 

,.| kill fliu- 1lr.-iTj.1-1n . Vim l'ii. 



you must get 1000 gold pi 
slav the dragon. 
the Dark Empire. You a 

mander —in-chief of the rebe 
on the planet Rion. Can vou liberate 
your forces from your stronghold 
and overthrow the tyrant Pyrin*? 
If you can free Rion. can you help 
free (he Milky Way from the insi- 



f skill au 



Hard game 

PO Box 19h. Budd Lake. N) 07828. 

Gridlock <2K). Four games: Tow 
Truck: Tell the driver where to 
find your stalled car. Foggy Sea: 



e your lire power, bul, if 
-,-i:rimii[i;ir>!e joystick. CC: 



food value of the vegetation. CC: 
J14.95. 

Meteor Storm- Fast, arcade-style 

animation. Challenge yourself 10 

nobles command your craft ihroupi .: -: r- : 



Empire? 

CC: SI2.95 each. JPR Software. 
PO Box 4155. Winter Park. FL 

.1279.1. i.W5) 646-9125. 

Wizard's Canle. Fight monsters, 
hunt treasures, solve problems, de- 
feat the evil wizard. 3D graphics. 



St.. San Francisco. CA 94103. i-f 
^Mllr. RPNZLap "' 
s&h per order. 



3D Black Star. Explosions mush- 
shows pursuing craft. Increase speed 
and fire ; dodge from side to side of 
the narrow corridor. Fast 3D graph- 
ics Warp drive. Full insirumenl 
display. By. M. Sudworth. 

Damper. A grid runner is needed 

city as the space leaches attack. A 
cable cycle is provided : the rest is 

By P. Crane. 
Pioneer TraiL Western adventure 

of play: mind game plus shooting. 
Rifle speed uses all keys and is 

sonal average response. By Marion 

Munched. Beware of the Munch- 
ees. A board creaks in the time 
lost corridors. A ghostly presence, 
a rush ol wind, a forgotten echo 
whispering around the house and a 
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Croaki CrwlL li is noi easy 
being a frog-what with the (rucks 

Field. 

CC: 514.95 each: 52 s&h pet 
order. Quicksilva. 426 W. Nukoma. 
San Antonio, TX 7S2I6. (512) 340- 
3684. 

New software line fortheZX/TS 
computers: Blackjack: 512.95; Tk- 
Tac-Toe: 59.95; Ward Scramble: 
59.95. Free 28 page catalog describes 
Ihe line. Dynacomp, Inc., 1427 Mon- 
roe Ave., Rochester.NY 14618. (716) 



3mmfdu7amttlK.j 

e:CiLyBomb.l6KiWarp 
ake. Sweel Tooth, Black 



TS2068 software 

Multiple Programs in Memory. 
Te*t Editor and Formatter, Three 
Great Real Time Games, Keyboard 



Boards/Interfaces 

FDZXl Interface Board. Buffered 



!9.95 {ft 24011. ElcompPul 
S3 Redrock Lu., Pomon. 
'66. (7141 623-8314. 



ROMs, RAMs, 
EPROMs 



5-20 minutes: optical fiber on-indi- 
caior. 529.95: same unit with timer: 
5.19.95. Airmail shipping: 510. Send 
I inlernauona! reply coupon for 
information. Ground Control, 
Alfredn Ave., Hullbridge, Essen, 
U.K. SS5 6LT. 

Iniunt Loud Cartridges. Plug-in 






a. Btan 



endlic. graphic 
c Lir i r i, ! ■.' L- 1 -■ 1 1. 1— - limy ^ftwjj-e on ROM: 
i2v.iildMi.wl ROMs 515 each and 
plug into reuscable cartridge. 5ASE 
for free catalog. Rompak. 8206 
Blackburn Ave.. Los Angeles. CA 



Complete Floppy Disk System. 



Contr 



nllH-H' 



with 



ouble sided: support J drives: 
4U track double density drive pro- 
vides 250K storage: new DOS com- 
mands integrated into Basic (no 
USR, PEEK, POKE used): com- 
patible with wide range ol Shugart 
drives. 5199. Complete system Model 
FDS-101: Controller: cable for 2 
drives: Shugart SA-200 Disk Drive: 
power supply; case for SA-200 with 
space for second drive. 5499. Model 
FDS-102: Model FDS-101 with the 
2nd drive and power supply, 5760. 
53.50s&h. For further information 
write or call: Compusa Corp.. 1 101 
Bristol Rd. . Mountainside, NJ 07032. 



Display Aids 



■fepl.y 



.. In- 



stalled 

Optional switch for switching be- 
high speed devices for outstanding 
character definition. 514.95 plus 51 
s&h. Sight and Sound Electronics. 
H20Builey Hill Rd.. Eugene. OR 
97402. 

Keyboards/ 
Accessories 

Contact Lens. Keyboard overlay; 

with rectangular holes to accom- 
modate even large fingers. SeH- 

merabrane keyboard. 57.95. Warrent 
Imports Group, 81 Brookniill Blvd., 
Unit 80. Agincoun, Oru„ Canada 
MIW2L5. Pfl 



«IUHRa 



INVASION OF RUSSIA, i 

16Kor32K 



SHARP'S 



32K-S1795+5200S8H 
16K-S14.95 + S2.O0 S&H '2 7 NINE MILE RD. 

SANDSTON, VA 23150 
(804) 737-4895 
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classified ads 

CLASSIFIED RATES: Per Word, 15 Word Mini- 
mum $1.39. GENERAL INFORMATION: Prepfly- 

Drinted. First word set In caps. Advertisers using 

vending. SYNC Matjajlne, 1 Par* Avenue. New 

card! call Lois Price el (212) 725-7226. For Cus- 
tomer Service, cell [212) 726-4312. 


ANNOUNCING 


creative computing's 

1984 

BUYER'S 

GUIDE 

TO PERSONAL 
COMPUTERS & 
PERIPHERALS 

Advice you can trust on 
selecting personal com- 
puters, peripherals and 
electronic games 

aa'.f.i !tit-K; :; nt, :\ >y y-.ii! can keep nackof 
,.i! ill-: ■;..:i:rjs. programs and peripherals 
available foi your computer. And even if 
you could, you'd still have a problem ngur- 

That's why you need Ihe 1984 Buyer's 
Guide to Personal Computers & Penpher- 

producl reviews and consumer-orienled 
shopping advice put together by Ihe 
experts at Crealjve Computing magazine. 

market. Analysis of new product perform- 
ance, jell ability, operation, applications, 

can eipect Eaay-io-undersiand compari- 

bugs and design problems. Plus "inside" 

salespeople. 

Buyer's Guide fo Personal Computers & 
Peripherals! Order your copy today 


SOFTWARE 




EiSEF 1 ™"™-" 


s'lTeZoSflTjoeosa'' " 9ln " r ' n ° U * S B °" 




["aNNOIINCINC CREATIVE COMPUT!NGS~\ 

11984 BUYER'S GUIDE 1 

1 SSSi'S'SSSSf 3H2J2. ' 

i i 


i„, .... , i 


Send lo: NMG 
Crearivo Computing Buynr's Guide 1 
CH 1914, Morristoim, NJ 07960 , 
YESI Please rush me Creative Com- 1 
puungs 1984 Buyers Guide to Personal \ 
Compulers & Peripherals. Enclosed is my I 
check or money order lor 13 95 plus £1 for I 
postage and handling * 




..;..':':.'"...:■:.■;,:■: -.v./ 


tta.onu) f 


ZirF.DAVlS PUBLISHING COMPANY 


Ci i : 


OM. 7m ' 


-cKggSlk 


tSssssiSSiSmiSx^s^ i 



STATEMENT OF OWNERSHIP, 

YlANAGEMENT AND CIRCULATION 

(Required by 39 11*0. 3685} 



id. Cooim coptai of 



1984 

^Business Activity 

Planner 

Imagine! A complete Appointment 
Book, Financial Record Keeping 
System, Travel Information 
Guide, Health and Fitness Aid 
and Directory... All in one book! 

No matter how organized and successful 
you are today, our Planner will make 
you even belter in the future. ..or your 
money back! 



r ZIFF-DAVIS ACTIVITY PLANNER BO Btm liwas-l. Miami. FU3Wi i 

!'l«isi'S£-n(lmi'tli-l..Li..Hiiiu ll'S.l wiivrtj S'l -„ ,ir •.;-■!->- .,„■!, pi,,, >: , .| 11 -r..ipy ' 



HBBDBBaB 

BQBBBaiaiiaB 
HHiaHiaBiiniawH 



TIMEX PHEONIX ENTERPRISES TIMEX 

— i— 1780N. DuPontHwy. ""-- 

No. 17, Dover. DE 19901 

1-(302)-734-0179 



T'SISOOPEBSONALCOMIVTEfl limilPirMMlll Ill II II till II I Illy 

ftltiUutLlkl.UU 

'■■ ' fi[*l_l_L-L_L.l~[_!__ 



■- \::" i ';:; i '^;; i ;' ■■;;;■..;" 




H ft Z ELECTRONICS 

P.O. BOX 8761 
MADISON, Wl 53708 
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21st CENTURY ELECTRONICS 



6813 POLK STREET 



GUTTEN BERG. N.J. 07093 



DISK INTERFACE 



PERTEC DRIVE 



POWER SUPPLY 



HI RES PACK 



PRINTER N INT 



EZ-KEV KEYBOARD 



$ 59.95 
S 52. 9S 



SEE THRU INT.COVER 
VU MONITOR 

STARTING FORTH BOOK 

UHF MODULATOR 

BMC MON ITER 

MONITER CONVERSION 
MONITER SWIVEL STAND 



TIMEX PRINTER 
BYTE BACK MODEM 



$ 14.95 

$ 19.95 
S 22.00 
$ 15.00 
$109.95 
$ 15.00 
$ 39.95 
S 49.95 
$ 79.95 
SI 99.95 
$ 89.95 
SI 49.95 



21st CENTURY ELECTRONICS 
Business Series 

A— SALESDATA 2E $34.95 



1EK complete sales storage and 
analysis report lor up to 30 customers 
for a quarter year. Comes In a book 
form with a master tape and 2 blanks, 
and complete forms documentation. A 
hard copy can be made of all the 
reports. 
B— F1LEDATA2E S2C.95 



16K not only files names, addresses, 
zip, telephone no., but allows you 2 
lines of comment per entry. It contains 
an alphabetical sort and allows you to 
change any part of any entry. A hard 
copy can be made of the complete 
entry or just the mailing address. All 
Series 2E programs come with full 
documentation. 

C-PAYDATA2E $34.95 

16K complete payroll program for 25 
people. Includes hard copy mode for 
pay stubs, and accountant Information, 
automatic overtime calculations for 
over 40 hrs., and all federal tax deduc- 
tions are set In the program. There are 
also Instructions allowing you to set 
your own state taxes. All Series 2E 
programs are user friendly. 
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Books and Software 



THESINCLAIRZX81 
PROGRAMMING FOR 
REALAPPLICATIONS 


$12.95 


ZX-81 (TIMEX 
BASIC AND MACHINE 
PROGRAMMING 


$ 9.95 


STARTING FORTH 
BVLEOBRODIE 


118.00 


STARTING FORTH 
HARDCOVER 


$22.00 


MOTHERSHIP 


$16.95 


BIORHYTHMS 


$14.95 


SUPER CHESS 


$19.95 


MASOGS 


S19.95 


FINANCIAL MANAGER 


$16.95 


THE GAMBLER 


$14.95 


FLIGHT SIMULATOR 


$1 7.95 


CHECKBOOK MANAGER 


$15.95 


THEFROGGER 


$17.95 


UNDERSTANDING BASIC 


$15.00 


SALES FILE 16K 


£19.95 


SALES FILE B4K 


$19.95 


INVENTORY 16K 


$ 9.95 


INVENTORY 64K 


$ 9.95 



THE SECRETS OF PERFECT MEMORY: 
ONE AND ONE HALF EARTH DOLLARS 




